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9 -NOTES ON ENTOZOA OF MARINE FISHES OF NEW ENGLAND, 
WITH DESCRIPTIONS OF SEVERAL NEW SPECIES. 



I>i^RT II. 



By Ed^n Linton. 



The following paper contains notes on forty-two species of Cestod 
worms, eight of which were described in my former paper.* 

After having had access to new material for study, with some added 
experience in the study of these difficult and often perplexing forms, I 
have been brought to somewhat different conclusions from those arrived 
at in my first paper. The changes in the nomenclature of the first 
paper are in brief as follows : 

(1) PhyUobothrium thysanocephalum is referred to a new genus, and is 
recorded in this paper by the name Thysanocephalum crispum Lt. 

(2) The species recorded as Bhynchobothrium tenuieolle Budolphi I now 
regard as a different species. It is referred to a new species in this 
paper, and bears the name Rhynchobothrium bulbifer. 

(3) Rhynchobothrium bisulcatum of my first paper was referred to the 
wrong genus. It is recorded in this paper as Tetrarhynchus bisulcatum. 
The reasons for the above changes will be found among the observations 
on'lhe species. 

Genera with regard to which there is some doubt are Spongioboth- 
riumj Anthocephalum, Orgymatobothrium^ and Orossobothrium. 

There are peculiar difficulties in the way of classifying the unarmed 
TetrabothriidcB and more investigation is needed in order to arrive at 
the truth. Further investigation upon fresh material may render it 
possible, as it is certainly desirable, to unite several genera of the 
Tetrabothriidce. 

It is with much reluctance that I have found myself obliged to add 
several new generic names, some of which, after further study of new 
material, may have to be relegated to the already spacious limbo of 
^Y'nonyms in this order. I find, however, that the descriptions which 

posal IPS on Entozoa of Marine Fishes of New England, with descriptions of several 
have l)ci®8. Report of U, S, Fii^h Commjssiouer for ^886. Pp, 453-510. Plates I-VI. 
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720 REPOKT OP COMMISSIONER OF FISH AND FISHERIES. [2] 

have beeu most usefal to me in the work of identificatioUy are those 
which give many details of structare and are accompanied with illastra 
tions. Whether the name given by the describer holds or not is a 
matter of secondary importance. 

I have restored Van Beneden's genns Acanthobotkriumy which had 
been combined with the genus Calliobothrium by Diesing. This neces- 
sitates an emendation of the definition of the latter genos. I have 
separated from the genus Echeneibothrium those species with echenei- 
form bothria, which are destitute of a myzorhyuchus, and placed tl^eui 
in the new genus Bhinebothrium. Three genera, in which the bothria 
AT^ united into a globe or disc were discovered, whose systematic rela- 
tions are open to some debate. These have been named Lecanicephalum, 
Tylocephalum, ^ud Discocephalunij respectively. - The family name Oafno- 
bothriidw is suggested for these forms, although I have thought best to 
put them provisionally with the Tetrabothriidw. The species which I 
have described under the name Paratwnia inedtisia has caused me mac\] 
perplexity, to determine its relationship. 

The specimens which are described in this pap^r were collected, fo] 
the most part, during the months of July and August 1886-'87, a 
Wood's HoU, Massachusetts. During the summer of 1887 I made mos 
careful and painstaking search for small forms,^ and was eminently sue 
cessful in my examination of the sting ray {Trygon centrura) am 
dusky shark {Carcharias obscurus). During these researches a variet; 
of encysted forms were obtained. These were most abundant in tb 
Teleostei. Several species of Trematods, Nematods, and Acanthocephal 
have been found. Descriptions of these will appear in due time. I hav 
learned by experienee that brief descriptions of these soft-bodied an 
variable forms are of but little use in identification, and have therefoi 
endeavored to give such descriptions as will enable future investigate] 
to identify the species accurately. It has been found that measun 
ments, even of parts that are liable to great alteration on account i 
contraction, are invaluable as a means of identification. Measuremeto 
of hard parts, such as hooks, spines, and, to a certain extent, ova, ai 
of course of the highest importance. Too much weight, however, sboiii 
not be attached to absolute values where the differences are sligjli 
Different methods of obtaining measurements, inaccuracies incomput 
tion, and individual errors must be allowed for. On the other bau 
much weight must usually be given to relative dimensions, since in th 
case, several of the above-named sources of error are eliminated. 

As far as it was possible to do so the specimens were studied wh: 
they were alive. Sketches of living forms were made by my wife wh 
I was engaged in collecting, assorting, measuring, and recording c 
servations on the specimens. I was thus enabled to collect much mc 
data in the short time at my disposal than would have been 
without this assistance. 

It may not be ami^^ to giy© bere, for the benefit of Qollgctors 
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which I adopted to keep track of my material and the uotes and sketches 
made at the time of collecting. Since it was not desirable usually to 
attempt to identify the specimens in the short time during which they 
could be studied alive, especially, as was often the case, when my table 
was covered with a dozen or more dishes each containing a lot of speci- 
mens to be assorted, I found it convenient to keep what I may call a 
numerical check-list. In this check-list each capture is denoted by a 
number, while the different species or groups into which the lot was 
assorted are indicated by the letters of the alphabet. The checklist 
contains the date of capture, number of fish examined, and usually the 
number of specimens obtained. A few numbers quoted from the check- 
list itself will illustrate the method sufficiently. 
190, August 6 (1887), Trematods, same as No. 179&, gills aud stomach of Echeneis re- 

mora ; stomach empty. 
191a, August 6, Long red Nematods (viviparous), same as 184a, on viscera and under 

peritoneum of Lobotea aurinamensia, 
191&, Cysts and embryo Bhynchobothria from viscera, under peritoneum of same. 
191c, Trematods, intestine of same, fifteen specimens, small. 
191(f, Two small Nematods, intestine of same. 

192a, August 8, RhyncUobothria from stomach of Trygon centrura ; one ray examined. 
1926, Phyllobotkriumj one specimen, from lower part of spiral intestine of same, same 

as No. 178&. 
192c, Acanihobothriumt numerous, spiral intestine of same. 

Labels with numbers and corresponding data from check-list were 
placed in the bottles or vials in which the specimens were preserved. 
When greatly pressed for time temporary labels with numbers only were 
placed with the specimens. These were replaced as soon as possible by 
labels containing all necessary data. In cases where the living speci- 
mens were studied notes were kept on small pieces of paper of uniform 
size. A small tablet of unruled paper 5f by 3f inches was found con- 
venient for this purpose. Where several pages of notes were filled 
from the study of a single number, the pages were not only numbered, 
butreach page was marked with the check-list number. The pages were 
then pinned together and placed in a large envelope, where they were 
kept in numerical order so that they could be referred to without delay. 
Sketches of living forms were made, sometimes with the notes, but 
usually on separate pieces of paper. A tablet of unruled writing paper, 
9 by 5f inches, was found to be a convenient size for sketches. Every 
sketch was marked with the check-list number. The sketches were kept 
in a separate envelope, and arranged in numerical order. 

With the specimens, notes, and sketches numbered and arranged ac- 
cording to a uniform system, it was scarcely possible for any mistake 
to occur in the way of referring a specimen to other than its proper 
host. It was also easy to collect duplicates into a group for study. In 
the winter months, whenever a half-day, or even less, was at my dis- 
posal it was possible to utilize the time in a way that could scarcely 
have been done if no special method of work had been pursued. As far 
as time and material would permit, specimens were prepared by stain- 
H. Mis. 133 40 
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iDg and sectioning for anatoniohistological stad}'. In final writing all 
notes were revised and their data incorporated in the description for 
publication. 

I have not attempted to give complete synonymies, bat have in each 
case given what seem to me to be the more important references. The 
older synonymy can be found in Diesiug^s classical work. 

Under the formal heading <^ habitat," I have given only the host in 
which I have found the species. For new 8|)ecies this is complete, but 
it is, of coarse, incomplete for old species. In the latter cases I hate 
alluded to the usual host or hosts in connection with remarks on the 
species. 

So far as my investigations go, it would appear that very few of t\^e 
cestod entozoa of fish pass their adult stage in different specific hos^. 
With jregard to the encysted forms, however, the range of hosts appears 
to be greater. 

The nomenclature of fishes used in this paper is that adopted by 
Prof. G. Brown Goode, in ** The Fisheries and Fishery Industries of 
the United States, Section I, Washington, 1884.'' I desire to express 
here my sincere obligations to Mr. Vinal N. Fdwards for his valuable 
assistance in providing material for study. It is bat a poor acknowl- 
edgment of the valuable services rendered by my wife, Margaret B. 
Linton, in the preparation of this paper, to say that the illustrations 
which accompany it are the work of her hand. 

Order CESTOIDEA. 

Family I— PSEUDOPHYLLID^ Van Beneden. 

DiboihrHdce Diesing. 

DiBOTHBiUM Eudolphi. 

Usage is about equally divided between the names Dihothrmm apd 
Bothriocephaltis for this genus. Eudolphi used the name BothriocepJia- 
lu8 QA a, generic title, and divided the genus into two subgenera to 
which he gave the names Tetrabothrium and Dibothrium. The latter, 
as used by Eudolphi, had about the same limitations as it now has. 

1. Dibothrium restiforme^ sp. nov. 

IBestiSf a cord.] 

[Plate I, Figs. 1^16.] 

I have found it necessary to make a new specific name to accommo- 
date four Diboihria from the intestine of the rare silver gar {Tylosurus 



The head of the living worm is broad-oval, flat, two-lobed, the lobes 
longitudinally and somewhat radiately striated, rather squarish or 
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shouldered behind, and tapering to a blunt point in front. Two very 
deep fossae which are marginal with respect to the head, lateral with 
reference to the body, divide th^ head into two leaf-like lobes, with 
thin flexible borders. When the edges of the lobes are closely ap- 
pressed the fossae appear as marginal slits. The fossae extend to the 
apex of the head but do not unite. Each fossa is continuous behind 
the head with a narrow median furiow. 

The body near the head is quite narrow, almost cylindrical, or a little 
jfettened on the margin to correspond with the greater marginal diam- 
eter of the head. It is very much narrower than the head. The seg- 
ments begin immediately behind the head, where they are short and 
tWck and very much cr<^wded. They increase in length slowly until 
about the posterior third where they are nearly square. The segments 
of the posterior third are nearly square and quite thin. The body is of 
nearly uniform breadth throughout its entire length. 

Genital apertures lateral near middle of segment, male and female 
approximate. Aperture of oviduct on opposite lateral face of strobile 
near anterior edge^ 

Maximum length 765™*°; breadth of body 1.8™°*; breadth of head 2,5™™. 
Hahitat,--''fylosuru8 caribbwus, intestine. Buzzard's Bay, Massachu- 
setts, July 27, 1886. Four specimens. 

Three of the specimens were very slender, almost filiform, the other 
was more contracted and consequently thicker, but it, too, was of nearly 
uniform size throughout. 

The shortest specimen measured about 64™™ in length when lying 
undisturbed in water. When taken by the posterior end and lifted 
slowly from the water, allowing it to stretch out to its fullest extent by 
its own weight, it increased in length to 240™™. The largest specimen, 
measured in the latter way, was 665™™ in length. After lying in sea- 
water for twenty-four hours it was again measured and found to be 
765™™ in length. After being preserved twelve months in alcohol it 
slJill measures 720™™ in length. The otjier specimens while living meas- 
ured 215 and 262™™ respectively. 

The genital apertures are lateral; on the larger specimen the follow- 
ing points were made out with no other aid than a simple lens : On one 
of the lateral faces openings occur on the middle of the segments along 
the median line. These apertures were traced to within 160™™ of the 
head, where they merged into a median lateral groove; the latter is con- 
tinuous with one of the marginal fossai of the head ; on the opposite 
lateral face there is a small opening or pore near the anterior edge of 
each segment ; these pores are not usually exactly on the median line 
of the strobile, but stand a little to one side or the other and thus make 
an irregularly sinuous line ; they were traced to within 240™™ of the 
head, where they become indistinguishable in the median groove; the 
latter, like its fellow on the opposite face, extends to the head, where 
it is continuous with the other margiual fossa of the head. 
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There is danger of some confusion in the use of the terms marginal 
and lateral in the description of this worm, arising from the fact that 
what one naturally calls the margin of the bead is continuous with the 
lateral face of the body ; in a brief description of the worm, therefore, 
one should say bothria lateral, if by bothria the deep fossse are meant. 

The posterior segments are slightly irregular; in one case two seg- 
ments were fused into one and the last segment was somewhat distorted. 

The following measurements were taken from the longest specimen 
after it had lain for some time in alcohol. Length of strobile 720™°*? 
length of head 4™°* ; breadth of head at base 2*""*, middle 2.5™°», apex 1™™ ; 
thickness of head 1.5°*™ ; diameter of neck 1"»™. The diameter of the 
neck, or, more properly speaking, of the body immediately behind th« 
head, is a trifle greater when measured in a line corresponding to the 
breadth of the head than it is on a line corresponding to the thickness 
of the head. 

In the alcoholic specimens the shape of the body differs very little 
from that of the living worm. It still has the same uniformity of breadth 
throughout. There are, however, some differences in the head which are 
worthy of mention. The head of the alcoholic specimen is shorter, 
thicker, and more bluntly pointed than that of the living specimen. 
The apex of the head is almost truncate. The lips of the fossae are 
mok'e or less crimped and folded and the fossae are somewhat gaping, 
while the broad lobes are deeply furrowed. These furrows are, in 
the main, longitudinal. 

The median lateral furrows of the body are, in the alcoholic speci- 
mens, very strongly marked. Near the head each median furrow ap- 
pears to turn to one side in order to meet the fossa of the head, in which 
it terminates. The true nature of this apparent twist in the anterior 
part of the body is made evident by transverse sections of the head and 
anterior segments as described further on. While in the living worm 
the anterior segments are very indistinct, in the alcoholic specimens 
they are tolerably distinct and can be traced almost to the head. 
Near the head they are about .IT"*™ in length and T""* in breadth. At 
a distance of 15™°* from the head the length is .22™™ ; breadth 1.2™™ ; 
thickness .84:™™. Two hundred miUimeters back of the head the seg- 
ments are .36™™ long:, 1 .8™™ broad and .8™™ thick. At a distance of 330™™ 
from the head the segments are .8™™ long, 1.8™™ broad and 6™™ thick. 
Near the posterior end of the longest specimen, the length of the seg- 
ment is 1.9™™, breadth 1.4™™, thickness .5™™. 

After staining with carmine, transverse sections of the head were 
made in order to ascertain, if possible, the nature of the fossae as com- 
pared with the cupping disks of such a species as D, microcephalum. 
The sections at the apex of the head prove the fossae to be true bothria. 
Fig. 9. In these section's there is a nearly square central part meas- 
uring .22 and .3™™ in its two diameters, with the crescent-shaped sec- 
tions of the apices of the bothria lying at the two longer sides. In the 
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first half-dozen sections the bothria are distinct from the central part, 
of which they appear to be small auriculate appendages. The position 
of the bothria at this point is very plainly lateral. The bothria soon 
become fused with the central part and then lose their distinctive char- 
acter, appearing simply as deep indentures on the sides of the head. 
Fig. 10, The diameter of the central core of the head, at the point 
where the bothria cease to be distinct, measured between the bottoms 
of the pits, is .26"*™. The diameter through the head at right angles to 
this is .49"^"*. The breadth of the sections, including the edges of the 
bothria is .6™°*. The latter edges are induplicate, if straightened the 
breadth would be increased .2^°^. Proceeding towards the base of the 
Ij^ad the sections are found to differ gradually the one from the other. 
The distance between the bottoms of the fossae becomes shorter and 
shorter, until, at the point where the lobes of the head are widest, the 
pits are separated from each other by a mere thread .06 to .08™™ diam- 
eter, Fig. 13. The diameter of the head at right angles to fhe above, 
that is, in the direction which answers to the thickness of the head, is. 
.74™™. The diameter in the latter direction has increased from the apex 
to this point from .49™™ to .74™™, while the opposite diameter, that is, 
the distance through the head from the bottom of one pit to the bottom 
of the other, has decreased, in the same distance, from .26™™ to .06™™. 
The edges of the fossse have, in the mean time, increased in length. In 
fact they no longer appear as lips of bothria, but rather as prolonga- 
tions of borders of a bi-lobed head. The inner faces of these prolonga- 
tions are smooth, as shown by the entire outline of the cross-section, 
while the outline of the outer faces is deeply crenulate on account of the 
longitudinal furrows there cut through. The thickness of these pro- 
longations at base is about .32™™$ at the apex, that is, at the margin of 
a lip of the bothria, about .08™™. The entire breadth of the head at 
this point, about the widest part, is, when the lobes are straight, in the 
neighborhood of 2.6™™. Transverse sections, for the greater part of the 
length of the head, bear a close resemblance to the figure eight. 

Towards the base of the head the central part widens quite rapidly. 
At first this widening is, for the most part, at the expense of the fossae. 
Igor example, in a section where the greatest breadth of the head is 2™™, 
the distance between the bottoms of the fossae is ,68™™. A little further 
back the fossae are represented by deep grooves, while the sections are 
nearly trapezoidal with crenulate outlines. 

In the mean time the aquiferous vessels have made their appearance. 
A line joining the two main vessels, as seen in section, would be very 
nearly at right angles to a line joining the deep grooves, which repre- 
sent the continuation of the fossae. The sections were carried back of 
the head a short distance. In the last ones made, the deep emargina- 
tions at the ends of the section show the position of what further back 
on the body are the lateral grooves. The aquiferous vessels still occupy 
the same relative position with reference to these emarginations. 
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Siuce the aquiforous vessels occupy the same rohitive i>osit]Oti with 
reference to the fossfe of the heiwl as the grooves on the anterior part oi 
the body, and, as is shown by sections of mature segments, with refer- 
ence also to the lateral rows of pores and genital apertures, the fossa* 
are proved to be lateral. The apparent shifting of the grooves flrom 
the margins of the head to the lateral sides of the body already allade<l 
to is, therefore, due to a simple twisting of the body behind the head. 
This twisting is a natural result of the flattening of the head in a plane 
which is at right angles to the plane of flattening of the body. 

A longitudinal section through the head shows that the central part 
resembles the entire head of such species as D, manubriforme and 2>. 
punctatuMj which have rather long and slender heads. The thin edgc^ 
of the lobes of the head of this species, as indeed is^plainly shown by 
sections near the apex of the head, are simply the prolonged lips of 
normal bothria. 

With refeard to the musculature, the longitudinal fibers are pretty uni- 
formly distributed through the head — a little more abundant near the 
border^ and at the center. No definite arrangement into fascicles was 
observed in the head. The transverse fibers are very fine and abun- 
dant, and cross each other in the most intricate fashion. Towards the 
base of the head the longitudinal muscle fibers predominate in the cen- 
ter. Behind the head they are arranged in fascicles. In longitudinal 
sections made a short distance back of the head these fascicles were 
beautifully shown. They appeared as rather large isolated bundles of 
slightly wavy longitudinal fibers. 

The vessels of the water vascular system appear to branch irregu- 
larly through the lobes of the head, and are not collected into the prin- 
cipal channels until toward the base of the head. Immediately behind 
the head the cut ends of the two principal vessels are seen in section 
as narrow oblique apertures, .016 and .008™°* in the two diameters. 

In respect to the disposition of the reproductive organs the results of 
my investigations thus far are not wholly satisfactory. The reproductive 
openings proper are situated along the median line of one of the lateral 
faces of the body and are about the middle of the length of the seg- 
ment. The single large aperture, which, with its slightly raised bordei) 
can be seen easily with an ordinary lens, is the common opening for 
both the sexual organs of the segment. After two or three thin longi- 
tudinal sections have been made on the side of the segment which bears 
the reproductive opening, the vagina is brought into view lying im- 
mediately behind the opening of the cirrus and close to it. The male 
aperture quickly widens into the cirrus pouch, .08 to .1°^ in diameter, 
as the sections are carried towards the interior of the segment. The 
vagina remains of uniform size, about .016 to .021™"* in diameter. The 
cirrus pouch in transverse sections is oval. It extends to the middle 
of the interior of the segment, that is, the pouch is equal in length to 
'\bout half the thickness of the segment. The cirrus was invaginated 
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in all cases, but was plainly seen as an irregularly convoluted tube 
lying witbin the poucb. The vagina follows tbe posterior edge of the 
latter as far as its base. 1 have not yet been able to determine its 
course beyond that point with any degree of certainty. 

The interior of the unripe segments, when seen either in cross or lon- 
gitudinal sections, appears for the greater part to be an open net- work 
of connective fibers, in the spaces of which are granular bodies, of which 
three different sets were made out. What I take to be the ovary is a 
lo1>ed body, lying near the posterior edge of the segments, and symmet- 
rically on each side of the median line. It lies nearest that lateral face 
which does not bear the sexual apertures. It is broader in its trans- 
v^^se than in its longitudinal diameter. In its widest part it equals 
about one-foarth the breadth of the segment, and in its thickest part it 
about equals one-fourth the thickness of the segment. Immediately 
above it a small oval body was observed in some of the transverse sec- 
tions, which I take to be the shell-gland. In front of the ovary and 
occupying the middle of the interior of the segment there is a mass of 
granular globular bodies which are differentiated into two kinds by car- 
mine. The more central ones remain yellowish in color while the others 
are deeply stained. The latter I take to be the testes, the former is prob- 
ably the vas deferens. 

The walls of the cirrns-bulb and of the vaginal tube are clearly defined 
and composed for the most part of circular fibers. 

Near the anterior edge of each segment, and on the side opposite that 
which bears the reproductive apertures, is situated a circular aperture 
about .Oi*""^ in diameter. It enlarges into an inner cavity which appar- 
ently communicates with some large irregular spaces that probably rep- 
resent sections of the uterus. The wall of this aperture, as well as those 
of the inner cavity, with which it communicates, are rather thick and 
granular. On the mature segments these apertures persist and become 
larger, while those of the reproductive organs become rather indistinct. 
In the mature segments they were also seen to communicate with en- 
larged open spaces which, in the younger segments, contain granular 
masses. The mature segments are, to a great extent, filled with the 
afople folds of the uterus, which are crowded with ova. The uterus, and 
the ovary together in these segments, have the appearance of the let- 
ter S. 

In the posterior part of the segment those folds of the uterus which 
are adjacent to the ovary are crowded together so as to form an irregu- 
larly lobed mass. In the middle of the segment the lobes are parallel 
with each other in a direction transverse to the axis of the segment, 
and, for the most part, one side of the median line. In front of this the 
uterus broadens and loses its lobed appearance, while the contained 
ova are not so densely crowded. This part of the uterus corresponds 
to the open cellular spaces observed in the sections. It is to be noticed 
that this part of the uterus, which lies in the anterior part of the seg- 
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ment, contains the mature ova, and is, furtliBriuore, in the vicinity of 
the excretory pore, from which the ova evidently make their escape. 

Upon examining a section throu|(h one of these mature segments, the 
ova are discovered to be yellowish, opaque, quite irregular in outline, 
without hard shells, or rather appearing as if the shells were soft and 
yielding and had collapsed. While there is much variety in the shape 
and size of these ova, the prevailing shape is oval and the dimension.^ 
about .033 and .018»»"» in the two diameters. 

Kone of the specimens in this lot were, strictly speaking, matuii* 
At least the ova did not appear to be mature, and the folds of the 
uterus contained, in addition to veritable ova, slightly larger spherical 
or suboval masses. The latter, in specimens stained with carmine, coi)- 
sisted of a clear, pellucid, structureless membrane containing a grann- 
lar mass, which was frequently deeply stained. There was no tendencj 
whatever for the segments to become detached from each other. 

2. Dibothfium manuhriforme Lt. 
[Report of Commissioner of Fish and Fisheries for 1886, Plate i, Figs. 1-4.] 

In August, 1886, 1 had the opportunity of examining a sail-fish {His- 
tiophortis gladius) taken off Newport, Ehode Island. I found but a sin- 
gle intestinal parasite, a DihothriuMj which I recognized at once, in 
spite of its mutilated condition, to be very near, if not identical with, my 
D. manubriforme, which was obtained the previous summer from a spear- 
fish (Tetrapterus albidus). 

The head of the worm could not be found and the entire specimen 
was in bad condition, owing to the fact that decomposition had set in 
in the viscera of its host. The specimen was tranferred to alcohol, and 
the measurements which are given are therefore all from the alcoholic 
specimen. It is very considerably longer than the specimens obtained 
from T, albidus, but a careful comparison with those specimens con- 
vinces me that it is identical with D. manubri/orme. 

In order to obtain a more certain identification of this specimen, I 
made transverse and longitudinal sections of some of the median seg- 
ments and compared them with corresponding sections made from on^ 
of the specimens from T. albidus. This investigation confirmed me in 
my view that the specimen in question should be referred to 2>. manu- 
bri/orme, and also enabled me to add some additional data to the anat- 
omy of that species. 

The specimen from JT. gladius B,ffoTdB the following measurements : 
Length, 220"^"^ ; breadth in front about 1"^™ ; greatest breadth 6°»™, at 
apoint70'»™ from the posterior end; breadth at posterior end 2™"*, 
where it terminates in a bluntly rounded point. The body is about 
1.5""* thick at the thickest point. The worm is therefore rather slender, 
but this habit might be very much changed by contraction. The dif- 
ference in length between this specimen and those from T. aUndm, the 
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ongest of which measured 140°^™, becomes less significant when it is 
remembeoBd that the former when found was practically dead and con- 
sequently there was little or no contraction of its tissues when ii; was 
bransferited to water and to alcohol. The tissues of the other specinaens 
were living and were therefore liable to contract when placed in water 
after removal from their host, or when first disturbed in their resting 
place. 

The posterior third of the body of the specimen from H. gladius, as 
in t&ose from T. albidus^ is marked by a dark brown median stripe made 
by the ripe ova in the crowded ovaries. A median furrow on one of the 
lateral faces of the body begins towards the anterior and becomes punc- 
tata towards the posterior region, where the minute lateral genital 
apertures become visible in a zig-zag row. The margins of the strobile 
are apparently^ entire. The segments are very short, with their poste- 
rior edges slightly wavy on the median segments, thus suggesting those 
of 2>. plicatum. The posterior edges of the median segments are 
crowded together like the edges of the leaves of a book about .2"*"* 
apart. Near the posterior end they are not so closely crowded, being 
about .4"*"* apart. The anterior part had undergone decomposition to 
such an extent that it was reduced to a mere filamentary shred which 
^ave no sign of the presence of either bothria or segments. 

The ova in this specimen are identical with those in the other lot. 
They present also the same features noted in the case of the others; 
that is there seem to be two sorts, one yellowish in mounted specimens, 
with a strong shell, in some cases white and opaque; another sort 
transparent, with a very thin shell. The latter, in specimens stained 
with carmine, liave a granular contents which is colored by the stain- 
ing fluid. They are entire in outline, oval, length as much as .05">°», 
shorter diameter .03™™. These measurements were obtained from both 
lots. Transparent yellowish ova were found which were usually col- 
lapsed on* one side, thus being bowl-shaped. They measured .054™™ and 
027™™ in their two diameters. The diameters of ova given in my origi- 
nal description of this species are .045™™ and .03™™. These dimensions 
may be taken as average. 

Aawt^owy.— Transverse sections, made through that part of the body 
which is immediately in front of the segments that contain ripe ova, 
show that the body is made up of a series of concentric layers of 
muscular tissue surrounding a flat core. Next to the thin cuticle is a 
thick granular layer in which lie radiating, longitudinal, and circular 
fibers. Of these the circular fibers are the finest. They appear, 
indeed, as delicate hair-like lines under an enlargement of 600 diam- 
eters. 

The granules in the outer layer in longitudinal sections, stained with 
carmine, in many places appear as clusters or nests of nuclei. Towards 
the posterior end of each segment the circular fibers become more numer- 
ous about the middle of the outer concentric layer, and presently the 
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layer is differentiated into two distinct layers. Jbe outer of these layer 
is finely granular, and contains very few longitudinal libers,- In it tli- 
radiating and circular fibers predominate. The inner layer, ou the otbe: 
hand, is coarsely granular, and contains a considerable numbet of lon^: 
tudinal fibers. The outer of these two layers soon separates from tbi 
other along the line of fine circular fibers to form the projecting po> 
terior edge of the segment. Next within the grannlo-mnscolar layer i> 
a thin layer of circular fibers, and within this again a thick layer o: 
longitudinal fibers. The latter are very large, although not at this poiu* 
in distinct fasciculi. Farther back towards the posterior end they bt 
come fascicled. The connective tissue in this layer appears finely granu 
lar in transverse sections, while in longitudinal sections it appeara^s. 
network of delicate fibers which fills up all the interstices between tb^ 
longitudinal fibers. The longitudinal fibers of the inner part of tl- 
granular layer do not differ essentially from those of the longitudimv 
muscle layer proper, except that they are more scattered, while tliei: 
interstices are filled with connective tissue in which are numbers c 
both coarse and fine granules, highly colored in carmine-stained sec 
tions. The longitudinal muscular fibers in general do not lie parallel 
with each other. They form, indeed, a maze of interlacing and ax)par 
ently anastomosing fibers whose general direction is longitudinal. Tb< 
diameter of the largest single longitudinal fibers in the granular layei 
is about .004°»"», and, in the longitudinal muscle layer proper, twice a 
much. The longitudinal muscle layer is separated from the inner cori 
of the segment by a thin layer of circular fibers. It is, moreover, inter 
rupted at the margins where it is penetrated by the margins of tb< 
inner core. The latter is fusiform in transverse section, and contain: 
the reproductive organs. It is crossed by numerous fine transverse con 
nective fibers, and extends nearly to the margins of the segment, when 
it appears to bo continuous with the inner granular layer. It is quite 
narrow except in ripe segments, where the center becomes very n\uch 
enlarged on account of the presence of the numerous ova. The central 
mass of ova enlarges at the expense of the longitudinal muscle layer 
The walls of the segment are also bulged outward by the mass of oval 
The reproductive apertures are near the median line on one of tk 
lateral sides. They are very close together and rather small. Eaclj 
aperture represents a pair of sexual organs, cirrus and vagina. Upon 
making a few longitudinal sections on the lateral face which bears tW 
reproductive apertures, the small vaginal opening comes intt) vieW( 
It opens into the common aperture from behind and near the surfacej 
The larger aperture continues into the cirrus-bulb, which has thick musl 
cular walls composed of circular fibers. The cirrus was retracted in at 
cases. It is about .008*"*™ in diameter. The bulb is rather long an 
' descends into the segment vertically nearly to the middle. The rela 
tive position of the various organs was not ascertained with entire sai 
isfaction. The vagina, however, lies close to the posterior side of tb 
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rriis-bulb and communicates with tbe ovary. The latter organ is 
nitrally placed and lies next the inner side of the lateral muscular 
all on the side opjjosite the genital aperture. 

The testes are represented by granular masses in the marginal parts 
f the inner core. 

The following measurements will assist to an understanding of the 
roportions and arrangements of the various muscular layers of the 
ody : thickness of inner core at center .16"*™ ; near margin .08™"* j , 
tiicKliess of longitudinal muscle layer .2"^°^; thickness of inner granu- 
ir layer .iSl"*'" ; thickness of outer granular layer .16'"'". The layers 
f circular fibers are very thin, averaging about .01™'" in thickness, 
ii ea4th of inner core, margin to margin, 3.6™™ ; breadth of segment 

nun 

Longitudinal sections were carried through several contiguous seg- 
[lents. In these there were no septa to indicate a division of the body 
iito true segments. The only indication of a segmented condition 
s the superficial character of projecting posterior edges. The longi- 
lulinal muscles are continuous and the ovaries are crowded together 
o as to form an almost unbroken zig-zag line. So fkr as any internal 
characters go, the body is practically continuous. 

The above observations were made on sections lightly stained with 
immonia carmine. The sections used in the description are from one 
)f the specimens from Tetraptertis albidm. 

Habitat — Tetrapterus albiduSj intestine, young and adult, July, 1885 ; 
Eistiophorm gladiusj intestine, adult; August, 1886. Off Newport, 
Lihode Island. 

3. Dibothrium punetatum Eudolphi. 

[Plate 11, Figs, 1-4.] 

Bothriocephalua punctattis Rudolphi, Entozoa Hist., in, 50, and Synopsis, 138 
and 475. Lenckart, Zool. Brnchst., 40 and 64, PI. i, 40. Drnmmond, 
Charleaworth's Mag. of Nat. Hist., ii, 574. Eschricht, Isis lr39, 344, and 
in Nov. Act. Nat. Cur. i, xx, Sappl. ii, 77 and 59, PI. ill, 17-18. Dujar- 
din, Hist. Nat. des Helm., 617. Bellingham, Ann, Nat. Hist., xiv, 254. 
,, Van Beneden, Bull. Acad. Belgique, xvi, ii, 278, and in Mem. Acad. 

Belgiqne, xxv, 16^, PI. xxi. Spencer Cobbold, Trans. Linn. Soc, xxii, 
157. Olsson, Lnnds Univ. Arsskrift, iv, 11. Von Linstow, Compend. 
Helm., 237. 

DihothHum punetatum Rndolphi, Diesing, Syst. Helm., i, 593 ; Sitzungsb., 
xin, 579; Revis. der Ceph. Ab. Par., 240. Leidy, Proceed. Acad. Phila., 
VII, 444, and viil, 46. Molin, Denkscb. d. kais. Akad, xix, 235. 

For additional bibliography, etc., see Diesing's Syst. Helm, and Revisions. 

Diesing's description of tbis species is as follows : Head oblong, ratber broad, 
with oblong lateral botbria. Neck none. First segments elongated, sub- 
sequent segments snbquadrate. Genital apertures opposite on tbe lat- 
eral face of each segment. Length, 300 to 450"". 

This species has been very fully described by Mueller, Eudolphi, 
and others. It is said to be an abundant species in various fishes of 
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Eleven species of European fish are enumerated by Diesing as ha' 
ing this parasite. It has been recorded in this country by Dr, JLeu: 
Platessa j)lana {Pseudopleuronectes americanus). 

I refer to this species two lots of Dibothria obtained from the i: 
tines of the spotted sand flounder (Lophopsetta maculata) and 
sand dab (lAmanda ferruginea). The first lot containing one com} 
specimen and a few fragments of others, with a few cestoid cysts 1 
the peritoneum, was the sole result of an examination of se^-eu it 
ders. In the second lot about a dozen fish were examined, nearly- ii 
which were infested with an echinorhynchus (J57. amis), Thene 
were taken with the trawl by the U. S. Fish Commission steamer 
Hawk, south of Martha's Vineyard, Massachusetts, in about 12 fati 
of water. Their stomachs contained several species of Annelids, j 
ments of Squilla, and several specimens of a species of Margarita, 

The sketches of the living worm (Figs. 1 and 2) were made fron 
specimen obtained from L. maculata. Its dimensions while living \ 
as follows : I 

Millimeters. 

Length 200.00 

Length of head 2.40 

Breadth of head at apex 0.24 

Breadth of head, middle ■. 0.42 

Breadth of head, base 0.22 

Breadth of first segment at anterior margin 0. 20 

Breadth of first segment at posterior margin 0. 24 

Length of first segment 0. 30 

Breadth of one of posterior segments 2.60 

Length of same 1.20 

Associated with this specimen, and doubtless belonging to it, wai 
chain of mature segments, each of which was about 2.1™"* in length ai 
Imin ij, breadth. 

The head of the living worm showed little tendency to change i 
shape. It maintained constantly the proportions shown in Figs. 1, 2. 

It is rather flat, broadest in the middle, and tapers uniformly wif 
convex margins toward each end. It is terminated in front by a sligli tl 
tumid apex. The base of the head continues in a short neck-like pan 
which has a projecting border on the posterior edge like that of tij 
segments. The marginal pits are quite deep. In front they exteiid t< 
the tumid apicular part. They terminate behind at about the posterioj 
fourth or fifth of the entire length of the head, leaving a short, cod 
stricted neck-like part. 

The only motion observed was a slow change in the edges of the 
bothria, which at times were nearly parallel and at others were pro 
foundly crenulated. In active specimens they are evidently capable 
of assuming very various shapes. 

After having been preserved in alcohol the head is of nearly uniforiu 
breadth throughout. It is slender and arcuate, measuring LS"""" in 
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ig'th, and 0,16™"* in breadth at the apex, increasing to 0.2"*™ in the 
clest part. The length of the first segment is 0.28™™, its breadth in 
> 11 1 0.11™™, behind 0.15™™. The anterior segments for about 16™™ back 
tlie head are quite slender. The body, indeed, for this distance is 
^cidedly filiform, and for that reason it is very diflScult to determine 
Li ether the bothria are to be regarded as marginal or lateral with ref- 
eu ce to the body. Secondary segments appear at about the twelfth seg- 
ent from the head. These are formed by a division of each segment 
to two by means of a median transverse line. This is repeated farther 
ick: in much the same manner as described under D. microcephalum. 
his evidently explains the phenomenon which the posterior segments 
resent of being welded together in groups of three or four, an appear- 
lice which is quite characteristic of the posterior segments and which 
as been alluded to in various descriptions of this species. The pos- 
3rior segments are squarish, with the posterior edge of each slightly 
verlapping the following segments, a^d thus giving to the strobile a 
errate margin. 
About 40™™ from the head the reproductive organs become visible. 
II a specimen rendered partially transparent with glycerine they appear 
,s a median row of white opaque masses 0.2™™ long and 0.06""" broad, 
yiiig transverse to the longitudinal axis of the worm, parallel to each 
>tber and very close together. The apertures of the reproductive or- 
gans are lateral, all on one side, and may be seen following the median 
iue as a row of small elevated papillae. In the middle of the strobile 
liere sometimes appear to be. as many as four or more papillae to a sin- 
gle segment; These compound or fused segments probably divide into 
simple segments as they mature. Toward the posterior end of the 
strobile, along with and on the reproductive papillae, are clusters of ova 
which have been extruded from the ripe segments. The ova are yel- 
lowish-brown in color. On this account the median segments have a 
median band, which is equal in breadth to about one-third the breadth 
of the segment, and which is rusty yellow, or yellowish-brown, or in 
alcohol almost black. On either side of this median baud the segments 
are punctate with brownish spots. Upon the opposite lateral face of the 
strobile also small bunches of ova were seen, which had been extruded 
from minute pores in the vicinity of the median line. 

The ova are rather large, elliptical or long oval in outline ; length, 
0.058™™ ) shorter diameter, 0.027™™. 

The vessels of the water vascular system are quite distinct in a speci- 
men which has been placed in glycerine. 
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The two specimens from Limanda ferruginea have, in alcohol, tbefoi 
lowing dimensions : 



No. 1. No 



Length 

Length of hetd 

Breadth of head at apex 

Breadth of head, middle 

Breadth of head, base 

Length of first segment 

Breadth of first segment 

Length of posterior segment . . 
Breadth of posterior segment. 
Greatest breadth of body 



Mm. I JfiR 
98.00 j T: 
1.60 

i 



I 

.40 



.50 

.50 

.18 

.48 

1.00 

2.00 

3.50 



The appearance of these specimens, especially with respect to tb> 
head and anterior segments, is qaite different from that of the spei*: 
men from Lophopsetta mO'Culata. Moreover, the heads of these twi 
specimens differ with respect to each other. I do not, however, recog 
nize any difference^ either in proportions or in special characteristic.^, 
that can not be explained as dne to different states of contraction. Tb> 
heads of these latter specimens are arcnate, a condition which is plainl\ 
the result of unequal lateral contraction of the longitudinal muscles | 
they are blunt at the apex with slightly tumid edges, as in the tr^ 
specimen. The fossae are plainly lateral. This feature was uncertain 
in the first specimen, but in these it is quite evident on account of thi 
highly contracted and consequently flattened condition of the auterioi 
segments. 

Although the head of one of these specimens is twice the length o 
the other, there can be no doubt that the specimens are specifically tLt 
same. The shorter head is of nearly uniform size throughout, avera^: 
ing about .5"™ in diameter. It is crossed by exceedingly fine transversi 
wrinkles, most abundant at the base. These are evidently the resu! 
of contraction. The longer head is more slender for the greater part o 
its length than the other, but thicker at the base. It is, as a w2/ole 
somewhat cuneiform in shape. 

When these specimens were placed in glycerine, with a little aceti< 
acid added, the central axis of the head was brought into view. Tbi: 
is seen to be abruptly constricted behind the capitate apex, swollen im 
mediately behind the constriction and again at the base of the head 
while in the middle of the head it is slender. 

The fossae, which are marginal with respect to the head bat latera 
with respect to the body, are profound, and extend in one nearly, ii 
the other quite to the base of the head. 

The segments begin immediately behind the head and are at fi^^ 

ore than twice as broad as long. In this feature they are quite dii 
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fereut from the first specimen. They diflfer also from most descriptions 
of this species. The segments in question haye, however, every appear- 
ance of being much contracted. Fine transverse lines appear on the 
faces, while the margins are wrinkled ; the segments themselves are 
quite thick and stout. A short distance back of the bead the segments 
are alternately shorter and longer, as noted in the first specimen, 
while toward the posterior end of the body the adult segments are ar- 
ranged in groups of frdm four to six simple segments, as if the latter 
were partially fused together, which is another characteristic of this 
species. 

The ova have the same dimensions as in the first specimen, and are 
collected in oval or oblong masses. Here and there a mass occurs 
\Yhose size far surpasses those of adjoining segments, and which causes 
the walls of the containing segment to bulge out into a prominent lateral 
lump. This feature was also observed in the first specimen. 

The external openings of the oviducts are on one side in the shape 
of a row of lateral pores along the median line. The reproductive 
apertures are on the opposite side. Of these, but one, the male, could 
be certainly made out in the specimen when examined entire in glycer- 
ine. In nearly every case the cirrus was protruded. It is short, coni- 
cal, and stands about the middle of the segment on the median line. It 
was diflacult to get exact measurements of the length. The following 
dimensions, which were obtained by turning the strobile on edge and 
measuring the cirrus in outline, are nearly correct: Length, .1™*"5 
breadth at base, .04:°*°» 5 breadth at apex, .026°*'". When retracted it 
becomes a very short papilla). Upon examining a few segments in 
glycerine, with an enlargement of some three hundred diameters, I 
noticed that there were two ducts leading to the common opening. One 
of these was continuous with the protruded cirrus. The other led to a 
point behind the cirrus and at its base. I am inclined to believe from 
this that both reproductive organs have a common cloacal opening 
about the middle of the segment and on the median line. If this is 
the correct view, the vagina is quite small and opens immediately be- 
hind the cirrus. This differs materially from Van Beneden's figures of 
this species. 

I have had some hesitation with regard to referring these speci- 
mens to D. punctatuMy principally on account of its small size. 

Drummond, however, in his "Notices of Irish Entozoa'' (Oharls- 
worth's Mag. Yol. ii, p. 574) speaks of this worm as follows : 

1 have found it largest iu the brett, exceeding even 3 feet in length and as many 
lines in breadth ; in the coitus I have found it 2 lines broad^ and from 12 to ISincbes 
long, but in the turbot, so far as my observation bas yet gone, it is seldom more tban 
a line broad, and varies in length from 8 to 18 inches. 

Since the hosts in which my specimens were found are closely related 
to the turbot of the other side of the Atlantic, it is of interest to note 
that the size of these Dibothria corresponds, in the main, with that of 
those which Drummond has fouud in the turbot. 
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Hahitat^Lophopsettamdculataj August 10, 1887, Idmanda/erruginer. 
September 6, 1887, Wood's Holl, Massachusetts. 

4. Dibothrium microcephalunij Kudolphi. 

[Place II, Figs. 5-18.] 

Tamia tetraodontis mola^ Viborg, Ind. Mas. Yet. Hafn., 241 ; Rndolphi, Ento: 
Hist. iii» 213. 

BothriocephaluB microcephaluSf Rudolphtf Synops., 138 and 473; Dramur.ij 
Charlsworth's Mag. Nat. Hist., iv, 241; Diijarditi, Hist. Nat. des Heln 
619; Bellingham, Ann. Nat. Hist., xiv, 253; Von Linstow, Compen<i 
der Helm., 274; Olsson, Lund's Uuiv. Arssk., iii, 55, and iv, 11; Vai 
Benoden, Mem. Acad., Belgiqiie, xxxviii, 87. 

Bothriocephalus aagittatM, Leuckart, Zool. Bruohst., 39, PI. i, 15. 

Dibothrium microoephalumf Kudolphi, DiesingSyst. Holm., i, 592; Sitzuugsl. 
d. kais. Akad., xiii, 578; Revis. d. Cepli, par., 241; Wagener, Nov. Ac 
Nat. Cur., xxiv, Suppl. 16, 69, PI, vii, 77; Van Beneden. Bull. Acad 
Belgique xxii, ii, 521. 

Head, sagittate iu marginal, oblong in lateral, view, with a rounded 
button-like apex. Bothria lateral oblong, neck none, anterior part o! 
body slender subcylindrical, median and postero-median part broader 
and thicker, narrower towards posterior. Body cylindrical or sub 
quadrate in front and rather thick throughout. First segments some 
what funnel-form, subsequently becoming very short and broad, pes 
terior segments short and narrow, squarish or sometimes indistinct. 

Genital apertures marginal. Length in alcoholic specimens an mucii 
as 660"'»", greatest breadth 7.5™°*. 

A lot of Dibothria containing thirteen individuals from the intestine 
of a sunfish {Mola rotunda) was collected by the U. S. Fish Commission 
off Martha's Vineyard, Massachusetts, September 10, 1886, and sent to 
me after my return from the laboratory at Wood's HoU, Massachusetts^ 
I have therefore not had the opportunity of studying these parasite^^ 
while they were living. All the data for this description were derived 
from the study of alcoholic specimens. 

I have experienced much difficulty in reconciling differences between 
my specimens and previous descriptions* While I have little doubt 
but that the specimens in question are specifically identical with those 
figured by Wagener and Leuckart, there remains yet much to be de 
sired in the way of a detailed description of the animal. 

Among the thirteen specimens, all of which were adult and approxi 
mately of the same size, there was one which differed from the others iu 
having an extremely small head and smaller and narrower anterior 
segments. The head had but little more than half the linear dimen 
sions of the others, while the anterior segments were longer by nearly 
a third, and less than half as wide. The bothria, moreover, extended 
but a little way back over the first segment, while in the others they 
over-lapped the first two segments. The general outline of the head 
remains in other respects much the same for the two varieties. 
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These differences can not be accounted for by supposing different 
states of contraction, although it is true that contraction can and does 
give rise to differences in shape as well as in size. In this case, how- 
ever, the differences are so profound, and, what is of still greater im- 
portance, so abrupt, there being no gradation by intermediate forms, 
I have felt myself obliged to recognize it by establishing two varieties. 
The specimen with the smaller head and narrower anterior segments I 
shall denote as variety a, the other as variety /5. One might indeed be 
justified in sep^fidting them yet further and calling them distinct spe- 
cies if the same* sharp distinction is observed in other collections. In 
that case variety a should retain the name D. miorocephalum^ and va- 
riety /3 should be referred to Leuckart's B, sagittatum. 

Both Leuckart and Bndolphi mention the occurrence of individuals, 
some of which had relatively large, others relatively small heads. In 
the specimens which these observers examined, however, this difference 
could be accounted for apparently by a difference in the age of the spec- 
imens. The younger and immature individuals had relatively larger 
heads and longer anterior segments than the more matur|} specimens 



I have recorded a similar difference in a lot of Dibothriafrom the file- 
fish (Alutera schcepfii) (U. S. Fish Commission Report, 1886, pp. 458, 
459, PI. I, Figs. 5-8). In that case both varieties were equally imma- 
ture. In the present instance both varieties are equally mature. 

While there is, therefore, almost sufiScient grounds for establishing a 
new species, or rather for separating the present species into two and 
restoring Leuckart's species, which has been united with D, microcepha- 
lunij 1 shall for the present be content with referring both kinds to B. 
microcephalum, but shall distinguish the kinds as var. a and var. /3, re- 
spectively. Wagener's figure, which is sketched from a young speci- 
men and gives a lateral view of the head and first segments, bears a 
very close resemblance to var. or. Leuckart's figure also represents a 
lateral view of the head and anterior segments. It bears little resem- 
blance to either variety, but resembles var. /3 more than it does var. 
a. In it the head is represented as being bluntly rounded in front, 
while in all the specimens in the lot upon which this account is based 
there is a constriction near the anterior end which produces a blunt 
button-like apex. The head in lateral view is therefore oblong and 
not sagittate, as in Leuckart's figure. 

The terms marginal and lateral as applied to the head m this de- 
scription designate those sides which correspond to the marginal and 
lateral sides of the body, respectively, although this use of the terms 
gives rise to the anomaly that the marginal diameter of the head is 
greater than the lateral. 

A comparison of Fig. 6 with Fig. 9 might lead one to infer that there 
is a great difference between the two varieties with respect to the ap- 
pearance of segments at the posterior end. While this is true in many 
H. Mis. 133 47 
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cases it does not represent a necessary condition of things. Some of the 
individaals of var. /H showed the same indistinctness with regard to the 
occurrence of segments at the posterior end as is shown in Fig. 6 of var. 
a. Indeed, as will be shown further on, the segmentation in this worm 
is more apparent than real. 

In the following detailed description I have not attempted to keep 
the varieties separate. The varieties themselves have been sufficiently 
defined in the foregoing and in the figures. 

The head is small, sagittate in a marginal view, oblong in a lateral 
view. Near the anterior end is a constriction. The part in front of 
this constriction is short, projecting in a thick lip with rounded edgi^ 
and bluntly rounded in front, nearly circular or somewhat quadrauguluL 
when viewed in front, but usually with a slight lateral emargination 
corresponding to the faces of the bothria. The latter organs are two in 
number, lateral, oblong, rather deeply hollowed out in the center with 
moderately thin edges, free and slightly flaring at the posterior ends 
In most of the specimens of this tot the edges of the bothria are irre^ 
ularly crimpad or crenulate. A. cross-section of the head shows thai 
the edges of the bothria are thin, so that a section made transversel^s 
through the middle of the head resembles two crescents with their con 
vexities truncated and then applied to each other. The bothria ii 
most of the individuals (var. /3) extend to or beyond the posterior edge 
of the first segment. In one it reached quite to the posterior edge of the 
second segment. There is no neck. The central core of the head be 
comes gradually thicker and broader until it merges into the first seg 
ment. A series of transverse sections carried on into the second seg 
ment shows the outer tissues sloughing oif until a concentric ring is 
formed which indicates the posterior part of the first segment where it 
overlaps the anterior part of the second. 

The anterior part of the body is rather slender, and slightly flattened, 
usually linear for a distance of 30 to 40°*°*, then increasing in breadth 
uniformly until the greatest breadth is attained, which is about the 
middle of the total length. This breadth is maintained until near 
the posterior end where the body becomes distinctly narrower. In some 
the posterior end tapers to a blunt point. This is notably the case in 
var. a. One specimen. No. 4 of table, p. 350, measuring G10»^"*, was linear 
for the first 50"*"*. In the next 75"*™ it increased in breadth gradually to 
3.5"*'" ; 60"*"* farther on it had increased in breadth to 6"*"*. This breadtii 
it maintained within varying limits to near the posterior end. In var. a 
the breadth of the first part of the body increases slowly but uniformly. 
At a distance of 25 or 30"*"* it is 1"*"* broad 5 45"*"* from the head it is 
2.6mm broad ; 100"*"* from the head 5.5*""* broad. 

The segments which immediately follow the head are decidedly funnel- 
form, the large posterior edge of each inclosing the narrow anterior end 
of its successor. These in some cases are followed, in the anterior part 
of the body, by segments with parallel lateral margins, and with the 
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posterior edge thin and flaring outwards at nearly a right angle. Sooner 
or later, however, these segments are crossed by transiverse ragae, 
which give rise in turn apparently to secondary and tertiary segments 
until, in the widest part of the body, the segments or pseudo-segments 
become so crowded together as to resemble transverse wrinkles. 

The following details with regard to the feature just alluded to, al- 
though taken from var. a, do not differ materially from what is shown 
by var. /?. 

About the fifty-second segment, which, in this individual is 20°*°* 
from the head, a median transverse line makes its appearance, which 
becomes more strongly marked on Jbhe next, and on the next yet more 
l^ronounced. The fourth primary segment following the fifty-second 
was plainly divided into two secondary segments, the posterior seg- 
ment of this pair being the larger. Beyond this point the segments are 
alternately larger and smaller, until about the seventy eighth segment 
where the same phenomenon is repeated, the secondary being divided 
into incipient tertiary segments, the transverse lines, become more dis- 
tinct, and about the eighty-second segment give rise to distinct tertiary 
segments. At a distance of 66°^™ from the head the primary segments 
can still be distinguished by their more prominent projecting posterior 
edges, ffhe latter are at this point about 1.25™«> apart. Between them 
are six segments which are alternately larger and smaller. The pri- 
mary segments can be traced for at least 200^*°* from the head. Beyond 
that point no difference could be discerned, all the segments having 
become very much crowded and rugaeform. 

In another individual the secondary segments begin about the forty- 
fifth from the head, and the tertiary about the sixty-fifth. The distinc; 
tive features of the primary segments are quickly lost. 

In No. 4 of the table the forty-sixth and forty-seventh segments are 
divided into secondary segments, but no further indication of second- 
ary segments is visible until the sixty-third. Tertiary segments begin 
about the eighty-fifth segment, or 65""* from the head. 

Another specimen, ISo. 5 of table, is somewhat narrower in habit than 
the others, and presents more irregularity in the formation of secondary 
and other segments. The third and fourth segments are welded to- 
gether. Between the fifth and sixth, sixth and seventh, seventh and 
eighth segments is a single secondary segment. Each of the next three 
primaries bears two secondaries. On each of the next two primaries 
there are three secondaries. On each of the four following primaries 
there are five secondaries. These may be better described as primary 
segments of two sizes. There is no indication that the smaller are de- 
rived from the larger, and these irregularities may be due possibly to 
differences of contraction. Secondary segments like those observed in 
the other specimens occur about the ninetieth segment, a distance of 
some 40"°* from the head. In this individual the greatest breadth is 
4.5"™ ; breadth at posterior end 1.4"" ; length of posterior segments 
about .65"". 
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f n mai)y of these specimens the segments become rather indistinct 
near the posterior end on account of transverse wrinkles on the seg< 
ments which resemble the dividiug line between two segments. In No. 
4 the segments 12™" from the posterior end are 3.5™"> wide and .5™*° 
long. The last but one measures 1™" in length and 1.8"°» in breadth 
at the front end, narrowing to 1.2°'°^ at the posterior end. The last seg- 
ment is 1.4°*™ broad and 1.25™™ long, tapering to a bluntly rounded 
point. 

The following measurements are introduced for the purpose of fur- 
nishing a basis of comparison between the two varieties. It will be 
observed that ISo. 1 diflfers uniformjy in its head dimensions from the 
others, between which there are but few differences. No. 1 is var. a, 
the others are var. /3. 



Dimensions. 



Length 

Length of bothria 

Breadth of head, anterior, marginal 

Breadth of head, anterior, lateral 

Breadth of head, posterior, marginal 

Breadth of head, i>osterior, lateral 

Breadth of first segment, anterior, marginal. 
Breadth of first segment, anterior, lateral . . . 
Breadth of first segment, posterior, marginal 
Breadth of first segment, posterior, lateral . . 
7/ength of first segment 



No.l. 



mm. 
665.00 
0.86 
0.44 
0.48 
0.70 
0.54 
0.18 
0.50 
0.50 
0.56 
0.26 



No. 2. 



470.00 
1.54 
0.74 
0.80 
1.36 
0.84 
0.40 
0.90 
0.80 
1.24 
0.30 



No. 3. 



m>m. 

534.00 
1.60 
0.80 
0.80 
1.34 
0.80 
0.68 
0.90 
1.06 
1.26 
0.34 



No. 4. 



mm. 
610. 00 
1.54 
0.76 
0.74 
1.^40 
0.76 
0.50 
0.80 
0.76 
1.22 
0.36 



No. 5. 



mm. 

660.00 
1.80 
0.78 
0.78 
1.46 
0.80 
0.66 
0.90 
1.08 
1.42 
0.32 



Some of the measurements in numbers 2 to 5 marked first segment 
were really taken from the second segment, on account of the anterior 
part of the first segment being obscured by the overlapping bothria. 
The difference between the first and second segments is, however, in 
all cases very slight. 

In variety a one of the lateral faces is marked by two distinct linear 
grooves, parallel with the margins, each about 1.5™™ from the nearest 
margin. These are not distinct until about 125™™ back of the head; are 
most distinct in the middle of the body, but continue to the posterior 
end. Similar lines occur on the opposite face, but they are very faint. 
They probably outline the water vascular canals. They were not seen 
in the other specimens. 

The presence of ova is indicated in the alcoholic specimens by a dark 
median line which, in var. a, begins 135™™ back of the head, and con- 
tinues to within 6™™ of the posterior end. In the other specimens the 
ova begin at about the same point. In some (Pig. 9) the ova continue 
to the last segment, and the posterior segments are rather distinct. In 
one individual of var. /3 there is the same kind of termination to the 
body as in var. a. Several of the specimens had been mutilated in collect- 
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iDg, SO that it was not possible to determine the normal condition of the 
posterior segments. 

The ova are amber colored, oval, .07 and .04™" in the two diameters. 
They are usually collapsed on one side into a bowl-shape. They are 
observed in some cases lying in small clusters and making a zigzag line 
on one of the lateral faces of the strobile. The masses of ova within 
the strobile do not seem to coincide with the segment, but, as they de- 
velop, push into the adjoining segments, so that the median line of ova 
is an almost continuous one. 

The cirrous is long, slender, marginal, irregularly alternate, and pro- 
trudes from the middle part of the margin of a segment. 

The cirrus bulb is piriform, and lies with its larger end towards the 
middle of the body. It is directed a little posteriorly, and extends a 
little beyond the marginal vessel of the water vascular system. The 
longest cirrus observed measured 1°*™ in length, and was .04°»°» in 
diameter at base, and .02™"* in diameter at the apex. The segments 
are deeply wrinkled at the marginal genital aperture, the wrinkle 
extending about one-third way to the median lateral line. 

The marginal vessels of the water vascular system can be easily traced 
when the specimens are placed in glycerine. Their position is shown 
in the figures. It will be observed, from Pig. 6, that the vessels unite at 
the posterior end, at which point tiiere is a terminal pore like pit. 

The foregoing remarks are ba^ed on what could be made out without 
the aid of thin sections. On account of limited time from other duties, 
and the large amount of material upon which I have to report, 1 can do 
little at present in working out the detailed anatomy of the Entozoa 
referred to me for identification. I have made, however, in this case 
a lew sections which enable me to demonstrate some points in the 
anatomy of this worm that may be properly recorded in this place. 

Anatomy of the head and first segments, — Both transverse and longi- 
tudinal sections of the head and first segments and of mature pro- 
glottides were made from specimens stained in toto in carmine and 
hsematoxylon, respectively. 

The sections were about .02"™ thick. 

The first two transverse sections of the head are densely and coarsely 
granular at center, finer toward th^ edges, with fine interlacing muscu- 
lar fibers. The coarse granules are evidently the cut ends of longi- 
tudinal muscular fibers. In shape they are irregularly triangular. In 
the third section the interlacing fibers are more plainly seen and there 
are besides four clear spaces so situated that if they were joined by 
straight lines they would mark the four angles of a parallelogram. The 
coarse granules still constitute the mass of the tissue. In the next thre% 
or four sections the clear spaces are better defined and the longitudinal 
muscles are not so dense at the center. Each clear space is joined to 
its fellow along the longer side of the parallelogram by a curved line 
which is convex towards the center. Transverse muscular strise, .002™™ 
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in diameter and .OU"^™ apart cross each other at right angles in the cen- 
ter, more or less obliquely in the vicinity of the clear spaces. These 
transverse jnascalar fibers appear as curved lines with their convexities 
towards the center of the head. The cross-sections of the longitudinal 
fibers, while irregular in outline, have a tendency towards triangularity. 
The greatest diameter of any single fiber measured was .00 1"™. Other 
larger patches were observed, but they seem to represent the coales- 
cence of two or more single fibers. The sections of the head are at this 
point elliptical. The cuticle is not clearly defined. The clear spaces 
gradually lose their distinctness on account of the increase of transverse 
fibers. At about the sixth section the transverse fibers be^n to be ar- 
ranged in fascicuii. Two of these fascicles are quite evident and join 
opposite pairs of clear spaces in the direction of the greater diameter of 
the section and along the longer sides of the central rectangular space. 
The longitudinal fibers become less dense along lines which radiate from 
theangles of the central rectangular space, while between these radiating 
lines they appear to have become massed together more densely. The 
clear spaces do not have definite outlines and are certainly fiot closed 
vessels. They are crossed by the radiating transverse fibers and ap- 
pear to have loose cellular or granular contents. This feature is quite 
evident in the first sections, where nucleated cells were observed in the 
continuation of these irregularly outlined vessels in longitudinal sections 
of a specimen stained with haematoxylon. Next the two dense masses 
of longitudinal fibers, which lie opposite and outside of the longer sides 
of the central rectangular space, appear as two rings of dense granules 
with a clear center, which is made up of two parts, an inner of transverse 
^r radial fibers, and an outer reticulated part. These two parts soon 
separate. The inner one, with a deep notch in the middle, is the extreme 
anterior end of a bothrium, the outer reticulated part is the cuticle of the 
posterior side of the apical disk of the head. This feature continues for 
several sections, and shows that the anterior ends of the bothria are 
above the constriction and near the apex of the head. Transverse fibers 
•predominate in the vicinity of the constriction, while lopgitudinal fibers 
predominate in the anterior disk. This fact was confirmed by both 
transverse and longitudinal sections. The cuticle immediately in front 
of the constriction is clearly definei^ and appears in transverse section 
as a dense layer of fine striae. It is about .Oil""™ thick. 

Olearly defined sections of aquiferous vessels were not found in sec- 
tions made at the constriction or anterior to it. 

The outline of a section at this point is quadrangular, with bluntly 
rounded angles and concave sides ; the two sides on which the bothria 
Jie are very deeply notched. Fascicles or bands of transverse fibers 
run in a very complicated way from one side to the opposite side and 
also diagonally from one side to the adjacent side. The longitudinal 
fibers do not have at this point any definite arrangement. A little far- 
ther back the corners of the quadrangular sections project and curve 



Digitized by VjOOQ IC 



[25] NOTES ON ENTOZOA OF MARINE FISHES. 743 

toward each other where the thin lips of the bothria are cut through. 
The bottom of the bothria consists of a layer about .OS™"' thick of dense 
transverse interlacing striae. Along the sides the tissue is looser, with 
open cellular spaces about .005"^"* in diametel^. There is here a more 
definite arrangement of longitudinal fibers, which now lie in four masses, 
one in each of the projecting corners of the quadrangular sections. 
Each of these is at first somewhat circular with a clear central space, 
a character which is presently lost. A narrow layer also lies along 
the face of each bothrium immediately under the layer of transverse 
tissue. Another mass lies opposite the middle of each of the shorter 
sides of the section. The transverse fibers still predominate, however, 
aud even the masses of longitudinal fibers are quite abundant. 

Two large, irregular, clear spaces, crossed by a few. transverse fibers 
and filled with a granular substance, which is but slightly stained by the 
carmine, indicate the continuation of what was seen in front of the 
constriction. Besides these there are a number, at least four on a side, 
of small spaces with definite outlines, which on account of theirijreg- 
ularity in contiguous sections are readily interpreted to be sections of 
aquiferous, vessels which pursue a spiral course. This was further 
proved frOm longitudinal sections. Near the middle of the head a 
transverse section has the appearance of two crescents pressed together 
by their convex sides. The distance .through the head from the bottom 
of one bothrium to the bottom of the other is only .2™™, while the oppo- 
site diameter is .56"*™, Several vessels, as many as six on a side, were 
counted beside the two large irregular, nervous (?) vessels. Each of the 
latter is .054 by .032°*™ in its two diameters, the longer diameter corre- 
sponding to the longer diameter of the sections. At this point the longi- 
tudinal fibers are pretty evenly distributed. Back of the middle the cen- 
tral part of the hea<i grows thicker and wider ; the margins, which at 
first were gently concave and then strongly emarginate, assume a more 
and more even outline, then bulge out into the rounded convex outlines 
of the margins of the segments. The htjad is thus seen to pass imper- 
ceptibly into the first segment. 

In some of the sections there were remains of what appeared to be a 
dense layer of columnar epithelium lining the bothria. This layer was 
still adherent to the inner edge of the thin lips of the bothria and ex- 
tended nearly to the bottom of the pit. Becoming separated from the 
underlying cuticular layer the detached portions break up into groups 
of curved cells. The thickness of this layer, coinciding with the length 
of the component cells, is .008™™, 

The sections which passed through the posterior parts of the bothria 
also cut the posterior parts of the first segment. As the sections pro- 
gress through this part, an outer concentric layer, about .09™™ thick 
and containing radiating, transverse, and circular fibers, separates, 
leaving a central oblong core, which contains the aquiferous and nerv- 
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oas (?) vessels. The body, indeed, can not be said to be distinctly seg- 
mented. 

The water vascular system at this point consists of four principal 
vessels, situated in pairs* each pair lying on the inner side of what I 
take to be a lateral nervous vessel. The diameter of the aquiferous 
vessels is from .013 to .027™™. The two nervous vessels are larger, 
being from .027 to .054™™ in their longer, and slightly less in their 
shorter diameter. Each of the latter is flanked on the sides next 
the lateral faces by two other small vessels which appear to be of the 
same nature. No nucleated cells were observed at this point in these 
vessels, but they contain a net-work of connective tissue, some of the 
meshes of which are filled with finely granular substance, while others 
are empty. 

An oblong, central part of these sections has the two nervous ves- 
sels at its extremities; in it also lie the aquiferous vessels, with an 
occasional transverse vessel. This central space has a few transverse 
fibers crossing it, but is made up for the most part of fine connective 
tissue in which are numerous small cells which are deeply stained with 
carmine, averaging about .003™™ in diameter, and each containing several 
dark granular specks. These cells are quite different in appearance 
from the cut ends of longitudinal fibers, and present the same appear- 
ance in both transverse and longitudinal section. Moreover, the cen- 
tral core does not show longitudinal fibers in longitudinal sections. 
Granular cells, similar to the above, are scattered pretty generally 
through the tissues. 

The longitudinal muscles of the body are arranged in four principal 
bands, two lateral and two marginal. These muscles are very strongly 
developed. Outside the four bands of longitudinal muscles is a layer 
of circular muscles with radiating and longitudinal fibers interspersed. 

A longitudinal section shows the lateral nervous canals to be some- 
what irregular in diameter and without definite walls. They pursue, in 
the main, an undeviating course, while the aquiferous vessels, which, 
with reference to the nervous canals, lie towards the center of the body, 
have a pretty uniform diameter, and pursue an irregularly spiral 
course. A few nucleated cells were observed in the nervous canals. 

Further investigation is needed to demonstrate the exact nature of 
vessels which I have called nerves. 

Anatomy of the proglcfttides. — Sections made near the posterior end 
of one of the longest strobiles show an outer, dense granular layer in 
which are numerous very fine circular fibers with a few radiating fibers. 
Within this layer, which is about .1™™ thick, is another layer of very 
powerful longitudinal fibers. These occur in fascicles averaging .027™™ 
in diameter. This layer is limited on both sides by a thin layer of cir- 
cular fibers 5 it is complete except at the two margins, where there is a 
short interval where longitudinal fibers are wanting. 

The reproductive openings are marginal, about the middle of theseg- 
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ment, now on one side, now on the other, with a tendency for several to 
succeed each other on the same side. The cirrus arises from a pear- 
shaped pouch, whose walls are composed of fine interlacing contractile 
fibers. In most cases the cirrus is retracted and lies coiled up within the 
pouch. The larger end of the pouch is directed towards the median 
line, at its base lies the vas deferens in a voluminous mass. The testes 
occupy considerable space. The large granular masses, of which they 
are composed, are most abundant towards the margins, where they fill 
the central parts of the proglottis. Towards the middle of the prog- 
lottis they are displaced by the female genital organs. 

The ovaries are situated near the posterior edge of the proglottis 
near one of the lateral faces, which, for convenience, I will call the 
ventral face. The ovary itself viewed laterally is an oblong, many lobed 
organ, made up of globular, nucleated cells, some of which measured 
from .008 to .013™°* in diameter. The ovary in its widest place equals 
about one-third the breadth of the proglottis, and is about one-half as 
long as broad. Its average depth in the specimens measured is less 
than .2™™. From its anterior part the vagina arises and passes outwards 
towards the margin, then ascends dorsally on a level with the cirrus 
pouch, the dorsal edge of which it follows closely. It opens near the 
small end of the cirrus bulb, so that the two organs, cirrus and vagina, 
have a common cloacal opening on the margin of the proglottis. The 
position of the vaginal opening was demonstrated only after long and 
careful search. The oviduct originates at the anterior part of the ovary 
and is continued into a long and much convoluted tube, which in all the 
segments, except those that constitute the anterior slender part of the 
strobile, contains numerous amber-colored eggs'. 

Before sections were made, ova were seen in little clusters on one of 
the lateral faces of the body. When section s were made it was discovered 
that these pores not only actually exist, but that they are of invaria- 
ble occurrence on the mature segments. They are not in any sense 
caused by a rupture of the wall of the proglottis, bat are definite aper- 
tures. They lie on the ventral side, that is, the same side of the prog- 
lottis as that on which the ovary lies, and near the anterior edge, a lit- 
tle to one side or the other of the median line. They thus form an 
irregular zigzag line along the middle of the ventro-lateral face. The 
o\iduct communicates directly with this excretory pore. Mature ova 
were found in what appeared to be rather immature segments. A shell- 
gland was demonstrated, somewhat doubtfully, however, in front of the 
ovary. The egg-inflated oviduct so crowded the middle space of the 
segment as to render it very difficult to make out the relations of the 
various parts. 

It is to be noted that there is no really clear dividing line between 
the segments when seen in longitudinal section. The relationship of 
JDihothrium to Ligula is thus clearly demonstrated. 
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5. Dibothrium plieatum^ Budolphi. 

[PI. m, Figs. 1-6.] 

EcUnorhsnohm xiphicBf Gmelin, Syst. Nat., 3047. Zeder, Naturg., 162. Rn- 
dolphi, Entoz. Hist., ii, 308. 

Bothriooephalua pHcatuSy Radolphi, SyDops. 136 and 470, PI. in, 2. BremAer, 
Icon., PI. XIII, 1 and 2. Creplin, Nov. Obs. 87, PI. ii, 12-14; Erech. and 
Grub. Eucycl., xxxn, 297. Dujardin, Hist. Nat. des Helm., 614. Van 
Beneden, Mem. Acad. Belgiqae, xxxviii, 36. Olssou, Land's Uuivors. 
Arsskrift iv, 11, Pi. ill, Fig. 66. Von Linstow Comp., Helm., 218. 

Bothriocephalus iruncaiu8, Leuckart, Zool. Brnchst., i, 37, PI. i, 13. 

Dihothrium plicatumf Radolpbi, Diesing, ISyst. Helm., i, 591; Reris., Cepb. 
Par. 243. Wagener, Nov. Act. Nat. Cur., xxiv, Suppl. 71, PI. vui, 94, 95. 

This Dibothrium is peculiar to thecoramon sword-fish {Xiphiasgladius), 
having never yet been found in any other host. Following is the 
description given of it by Diesing: 

Head sagittate, compressed truncate at tbe apex, witb oblong, lateral botbria. 
Neck long, somewbat terete, swollen at tbe base, segments very short, at length 
longer, with th© posterior margin crisp-nndulate. 

I have referred to this species five specimens of Dibothria from the 
rectum of Xiphias gladim. The head and neck of each of these para- 
sites were completely buried in the walls of the rectum. The part thus 
buried measured about IS"^"*. The cavity in which the head and neck 
were inclosed was, in each case, an enlarged cyst-like space filled with 
transparent, watery lymph. These spaces were noticed on the outside 
of the rectum, lying immediately under the serous membrane, and were 
at first taken to be encysted larval cestods, but upon cutting into one 
of them the inclosed head and neck, except in one case, to be noticed 
further on, were observed to be attached firmly to the inner muscular 
layer of the rectum. After cutting away the remaining tissue from the 
enclosed necks they were found to be continuous with the bodies of 
some large Dibothria which lay in the lumen of the rectum and were 
attached to its walls. The color of the head and neck was bluish- 
white, that of the body grayish-yellow. After removal from their host 
the worms were placed in sea-w£(iter, where they at once contracted to 
about one-half their former length, while, at the same time, they be- 
came much broader and thicker, with the segments so crowded together 
that only their posterior edges were visible. They then had assumed 
the characteristic shape and appearance which is shown in the sketch 
(Fig. 1). Before they had thus contracted they bore a close resem- 
blance to D. manubriforme (U. S. Fish Commission Report for 1886, 
pp. 456-458, PI. I, Figs. 1-4). The length of one after thus contracting, 
exclusive of the head and neck, was 54™»»*, while its greatest breadth 
was 12°^™. Another measured 66°^°^ in length, with a breadth of 7*°"' 
throughout nearly its whole length, narrowing abruptly, however, at 
the last three or four posterior segments, which measured 2™™ in 
breadth. 
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Bothria lateral, each with shallow concavity and thickened edges, pos- 
terior border slightly projecting. Length of bothria in two specimens 
1.75'""^ and 2.45»"»S breadth 1.68^'" and 2"»"» respectively. 

That part of the body may be conveniently called the neck, which, 
along with the head, is inclosed in the cyst-like cavity within the recti- 
iial walls. It is broader than the head and quite irregular in outline. 
It is characterized by having the cuticle raised into several irregular, 
transparent folds. At places the neck is thyis rendered much broader 
than the head. At the point, however, where the rectinal walls are 
pierced by the neck the latter is compressed on all sides and so reduced 
to a slender cylinder. At its base the neck enlarges abruptly, becomes 
transversely striated, and thus merges imperceptibly into the body 
proper. 

Two alcoholic specimens yield the following dimensions for the head 
and neck : 



Diro elisions. 



Diameter of head, lateral... 
Diameter of head, marginal 
Diameter of neck, lateral..., 
Diameter of neck, marginal. 



No. 1. 



No. 2. 



Mm. 


Mm. 


1.75 


2 00 


.70 


.88 


2.85 


2.45 


1.75 


1.40 



The measurement for the marginal diameter of the head, given 
above, was made about the middle of the bothria. Of course the mar- 
ginal diameter taken through the bases of the bothria would approximate 
that of the neck. The measurements of tlie neck were made a short 
distance back of the head and at about the broadest and thickest part 
of the neck^ At the more slender, cylindrical portions of the neck, 
near the base, the diameter varies from .5 to 1™™. 

The body, at first elongated, when placed in sea-water and in alco- 
hol becomes rather stout. It broadens abruptly back of the neck and 
soon attains its maximum breadth. In some specimens this is main- 
tained until near the posterior end, in others the body tapers slowly to- 
wards the posterior end. The posterior mature segments are very nar- 
row at their anterior end, with broadly flaring posterior borders. Where 
a few of these are retained on the strobile, they appear like a nest of 
cups of graduated sizes, with widely flaring lips, piled one within the 
other. In cases where the narrow posterior segments have been lost 
the posterior end of the strobile is often deeply emarginate. The seg- 
ments begin immediately behind the neck, are extremely regular and 
very short. Their posterior edges are free and project at right angles 
to the axis of the strobile. They often become undulate with short, 
crisp folds, which fact imparts the peculiar characteristic appearance to 
the worm which doubtless suggested the specific name. 
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re])re8eni8 me Dase ot mo cirrus, was .lU'"'". 

A single small individual (Figs. 2 ami 3), found entirely inclosed and 
free in a cyst like cavity, which was filled with transparent watery 
lymph, as in the case of the others, appears to be a young specimen ot 
this species. In it the bothria are much more elongated than in tlie 
others and the head is truncate with a tumid border projecting on all 
sides and a minute papilla at the apex. Segments in the shape of fiin 
transverse lines begin immediately behind the head. The posterh^i 
segments resemble those of the adult. The specimen is, in fact, a small 
copy of the larger ones whose bodies were dependent from the innei 
walls of the rectum. The dimensions obtained from measurements o 
this small specimen while it was still alive are as follows : 

MUlimeters. 

Lenj]:th 13.0 

Breadth of head at apex 1.2 

Length of bothri urn 3.0 

Biviidth of bothriuni 1.2 

Diameter of nock 2.0 

Length of posterior segments 1.0 

Breadth of posterior segments 1.5 

The following data with regard to the anatomy of the segments were 
obtained from a study of a series of longitudinal and transverse sec 
tions of portions taken from the middle and the posterior end of an 
adult specimen. The appearance of these sections, particularly of the 
longitudinal ones, is very peculiar and indeed unique among the I>i- 
bothria. In a series of about ninety longitudinal sections carried 
through a pieoe taken from the posterior end of a strobile, only about 
one-third of the number proved to belong to the segments proper. The 
remaining two-thirds belonged to the prominent posterior edges which 
lie about .06"*"^ apart. These edges protrude marginally as well as lat- 
erally to a distance equal to nearly one-third the total breadth of the 
strobile. In longitudinal sections, through the middle of the segments, 
these free edges form a pectinate border on each margin. Such sections 
resemble a comb with teeth on the two opposite edges. The teeth are 
of different shapes, some are acute, others club-shaped. These free 
edges of the segments consist of two muscular walls with a central 
space, which is filled with irregular granular bodies. The latter are 
probably a part of the reproductive system. The reproductive orgaus 
proper are borne, not exactly on the margins of the segments, but on 
one of the lateral faces of the marginal projection. The cirrus pouch is 
very muscular, and in median section is long, oval, or slipper-shaped. 
The outer part contains the invaginated cirrus, which seems to be a 
very thick- walled and muscular organ, at least at the base. The inner 
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of a segmented condition of the body except in the projecting edges. 
The central part of the body appeared to be absolutely continuous. ^ 

The musculature, as revealed by a low magnifying power, consists of 
an outer circular layer, covered by the cuticle, and an inner longitudinal 
layer. " The latter is very strongly developed. The fibers of which it is 
composed are many times larger than the circular fibers. They show 
by their irregular course, looking as if anastomosing with each other 
in an irregular network, that they were in a state of profound contrac- 
tion at death. 

In some transverse sections from the middle of the body, a convo- 
luted tube was observed which lay beside the cirrus bulb and appeared 
to open at the outer end of that organ. It follows that face of the bulb 
which is toward the middle of the marginal projection. Its outer end 
is wide and appears to be a kind of receptaculum seminis. It can be 
traced to a glandular mass of uncertain outlines, presumably the ovary, 
in the middle of the segment. If this is the vagina, then both repro- 
ductive organs open marginally. It can not be a part of the vas deferens, 
because the latter was seen as a distinct tube, entering the base of the 
cirjrus bulb and connecting with the coiled tube in the inner part of the 
bulb. 

On a few segments from the middle of the body, small lateral openings 
were observed, which were situated about half way between the median 
line and the margin. These were on but one of the lateral faces and 
were not found on many segments. They are probably pores which 
communicate with the oviduct and are designed for the escape of ova. 

The segments from the posterior end of the strobile have a space in 
the center filled with ova. These are large with thick shells and gran- 
ular contents. The normal shape is long oval but owing to the appar- 
ently plastic nature of the shells they occur in very various shapes. 
Measurements of the largest perfect ones gave the length as much as 
.1™™, with the shorter diameter from .046™°^ to .063"^'". The shell as 
seen by transmitted light has a thickness of .0025°^™. A few ova were 
observed with one end truncated. From this fact I am led to suspect 
that the ova of this species may be provided with a terminal operculum 
for the escape of the embryos, but this can not be demonstrated from 
my mounted sections. 

There are several discrepancies to be found in existing descriptions 
of this worm. Diesing and others recognize a neck. Dujardin states 
that there is no neck. I believe that there is no true neck^ but that 
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that part of the body which becomes enveloped by the tissues of its host 
degenerates into a flesby cylinder from which all traces of segments 
are lost. It is easy to see how this result can follow upon such condi- 
tions when it is remembered that about the only indication of -a seg- 
mented condition is the thin projecting posterior edges of the segments, 
so that when these disappear the central core of the body would appear 
without segments. For convenience of description, however, it will be 
well to call that part of the body the neck which in the adult becomes 
so distinctly -modified at the point of attachment. 

Olsson states, with a query, that the genital apertures are lateral. 
Since the apertures in question occur about the middle of the free 
marginal edges of the segments, and the cirrus pouch lies wholly 
within that free margin, I think there should be no hesitation in say- 
ing that the genital apertures are marginal. 

Habitat — XipMas gladius. 0& Martha's Vineyard, Massachusetts, 
July 25, 1887, In rectum, five adult specimens, one young. 

6. Dibotftrium rugosum Eudolphi. 
[Plate III, Figs. 7-lp.] 

Bothriocephaltia rugosns, Rudolphi. Entoz. Hist., lu, 42 ; Synops., 137. Leiick- 

art, Zool. Brachst., 57. Diijardin, Hist. Nat. des Helm., 617. Cobbold, 

Trans. Linn, Soc, xxii, 158, 159. Olsson, Lund's Univ. Arsskrift, iv, 10, 

PI. Ill, Fig. 65. Von Linstow, Conipend. Helm. 236. 

Diboihrium rugosum, Rudolphi, Diesing, Syst. Helm., i, 591; Revis. Ceph. 

Par., 240-241. G. R. Wagoner, Natnurk. Verb. Haarlem, xiii, 93. 
For older synonymy see Diesiug's Syst. Helm. 
Head sub-sagittate, with oblong lateral bothria. Body with a median furrow and 
unequally articulate. Length, 300 to 900"^™.— Dicsingr. 
Length, 300°™™ to V^ ; breadth, 1.2 to ^"^^.—Dujardin. 
Genital apertures marginal, irregularly alternate. — Olsson, 

I have referred to this species a small lot of Dibothria from the intes- 
tine of the cod {Oadus morrhua). The specimens were collected by 
Mr, Thomas Lee, of the U. 8. Fish Commission steamer AlbatrosSj on 
the Grand Banks. Mr. Lee stated that he examined one hundred and 
fifty cod and found parasites in but a few of them. 

Each of the specimens in this lot has the head and anterior part of 
the body buried in the pyloric caeca, where they have undergone degen- 
eration to such an extent that no appearance of bothria remains. 
Around the parts thus enveloped by the caeca is a yellowish waxy de- 
posit, the degenerated tissue of the caeca. This adventitious tissue in- 
vests the worm so closely that it would bo absolutely impossible for the 
parasite to free itself from its host. This feature is mentioned also by 
Cobbold, who makes the following statement with regard to Dibothria 
from the cod : 

In a cod examined on the 15th of March, 1855, two specimens of Bothriocephalus 
rugosus had severally attained a length of 15 inches, and their anterior segments, for 
an inch or more downwards, were so firmly impacted within the pancreatic caeca 
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of the invaded pancreatic csecnm had degenerated into a calcareous and contracted 
cylinder, twisted upon itself in various ways. 

The specimens were in alcohol when they were submitted to me ; I 
am therefore unable to give measurements ot living specimens. 

The largest of the specimens measures 655™°^ in length. The g»nte- 
rior part for a distance of 20"^"* was buried in one of the pyloric caeca 
and was removed with difficulty, by cutting away the enveloping caecum. 
The latter had degenerated into a brown, waxy secretion, which was en- 
veloped by the serous coat, and formed a much twisted, rigid tube sur- 
rounding the anterior part of the worm. When this encasing tube was 
removed, it was found that all appearance of bothria or anterior seg- 
ments had disappeared. That part of the worm which had been in- 
closed in the tube was reduced to a slender white filament about .S'*'™ 
in diameter. In another specimen the inclosed anterior part was irreg- 
ular in outline and graduated into a yellowish, corneous substance at 
the tapering apex. In this case the anterior end of the parasite had 
undergone a degeneration of its tissues similar to that of the caeca of 
its host. ' 

The body is not distinctly segmented at first, but is crossed by in- 
numerable fine wrinkles. The breadth near the anterior end is 2.5"^™. 
It narrows abruptly at the point of entrance to the caecum. Near the 
middle of the body the breadth is 3.5"*™, the length of the segments 
.85™™, increasing to 1™^. The posterior part of the body, for a distance 
of about 40™™, is much wider, with crowded segments. Breadth, 6™™; 
length of segments, .45™™. This is evidently due to unequal contraction. 
Thickness of the body about 1™™ in front, and approximating 2™™ in 
median and posterior segments. Another specimen had the following 
dimensions : Length, 560™™ ; anterior part, inclosed in caecal tube, 6™™ 
in length, .4™™ in diameter; breadth near anterior end, 2.5™™ ; middle, 
5mm . length of median segments, .7™™; breadth at beginning of posterior 
fourth, 4™™; length of segments, 1™™ ; breadth at posterior, 6™™ ; length 
of posterior segments, .45™™ ; body rather plump, posterior half about 
2™™ thick. 

One of the lateral sides of the strobile has a row of apertures making 
an irregular zigzag series along the median line. These apertures are 
oblong, the long axis coinciding with the long axis of the body. These 
lateral apertures were at first naturally taken to^e the genital aper- 
tures. A careful examination with an ordinary lens revealed what ap- 
peared to be marginal apertures. These were indistinct, but I was led 
to make transverse and longitudinal sections of a series of segments in 
order to demonstrate the position of the genital apertures. 

The first sections were made from segments taken from the posterior 
end of the body. The marginal position of genital apertures was at 
once proved. In all cases where they were observed the external open- 
ings were obscured by the close approximation of the sides, so as to form 
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a wrinkle when viewed from the exterior. Tbis fact explained the dif 
Acuity experienced in finding the marginal apertures with a superficial 
examination. The lateral apertures seem to be designed for the escape 
of ova. 

The mature segments, as shown by these sections, are simply sacs 
with muscular walls for the protection of the eggs. A transverse section 
is long oval, 2.6 by 1™™. The lateral muscular walls are from .1 to .16'"'" 
thick, the marginal walls from .16 to .24»'"> thick. The segments are 
separated from each other by a narrow partition from .02 to .06"''" 
thick. A few irregular shreds of muscular tissue and delicate strands 
of connective tissue extend into the hollow, central part of the segment. 
Otherwise, the segments are filled with granular bodies about .03™™ in 
diameter. In sections stained with hicmatoxylon these are colored 
violet; and each is closely invested in a transparent, unstained mem- 
brane which has an irregular or tattered outline. Some of these gran- 
ular bodies which lay near the muscular wall of the segment were in- 
closed in a net-work of muscular and connective tissue. In these the 
investing membrane was not so prominent as in those masses which lie 
farther from the walls of the segment. It would seem, therefore, that 
the membranous investment of the granular masses is a result of the 
degeneration or transformation of the muscular and connective tissue 
of the interior of the segment. In the vicinity of the lateral apertures 
several collapsed shells of ova were observed. These were unstained, 
and were .027 and .016™™, respectively, in the two diameters. 

One undoubted ovum was seen with granular, stained contents, and a 
very thin, transparent shell, .02 and .016™™ in the two diameters. In 
order, if possible, to prove the real nature of these granular masses I made 
transverse and longitudinal sections of postero-median segments. In 
these segments the ovary is voluminous and composed of distinct nu- 
cleated cells, nearly circular in outline and from, .008 to .014™™ in diam- 
eter. The nuclei were about .0025™™ in diameter. The ovary lies at the 
middle of the posterior part of the segment with its greatest length 
transverse to the axis. It equals a little less than one-fourth the 
breadth of the segment and about one-fourth the length. These pro- 
portions must be subject to considerable variation, inasmuch as the 
ovary disappears completely in the posterior segments. At its thick- 
est point, the ovary extends from the inner limit of one lateral muscu- 
lar wall to the other. The ova are already abundant in these segments. 
'"' e enveloped in a proper shell, which is thin and has an irregular 

owing to a wrinkling of the surface. This wrinkling or corru- 
of the surface is apparently due to a contraction of the proto- 
contents. They are approximately circular in outline, their 
) diameter being about .025™™. From a comparison of sections 
om posteromedian segments with those from posterior segments 
1 to believe that the granular bodies contained in the latter are 
ih incomplete membranous shells. 
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would indicate that that organ opens behind the cirrus. Olsson, how- 
ever, figures the vagina of D. rugosum, as opening anterior to the cir- 
rus. I nonay be able to clear up this matter by further examination of 
the material at my disposal. 

Musculature of posterior and postero-median segme7its. — In passing 
from the exterior of the muscular wall of a posterior segment to the in- 
terior, one finds first a thin cuticle, next a thick, dense granular Jay er, 
in which there are very numerous radial fibers which in turn pene- 
trate the third or inner layer. This third layer consists for the most 
part of very large longitudinal fibers arranged in fascicles. The fasci- 
cles, in transverse sections, are somewhat triangular, with the apex of 
the triangle directed toward the exterior. The triangular transverse 
section of one of these fascicles measured .05 "^'" in length, .03 '^"^ at base, 
and .013 "'™ at the apex. These fascicles are largest along the lateral 
sides, and smaller but more numerous at the margins. In longitudinal 
sections .they appear as broad parallel bands of muscular fibers, the in- 
dividual fibers of which are about .002 ™°* in diameter. 

The reproductive organs are irregularly alternate and open on the 
margin of the segment near its anterior edge. In the mature segments 
only the male organ could be made out. The cirrus was retracted and 
lay in a slender pouch. This pouch lay wholly in the muscular wall 
with its base near the interior limit of the wall and its apex at about the 
limit between the outer granular layer and the inner layer of muscular 
fasciculi. 

The musculature of the postero-median segments was plainly shown 
in the sections, and some additional data were obtained. The parts are 
an outer, dense granular layer with'fiue radiating fibers. On the inner 
side of this layer is the layer of longitudinal fasciculi. The latter are 
really immersed in the granular layer. Transverse sections of these 
bundles are oblong, usually narrowing a little toward the exterior end, 
occupying a radial position. The largest lateral ones are fully .08™" 
long and .027™™ broad. They are separated from each other by spaces 
about as wide as their own breadth, and tilled with granular and fibrous 
tissue, in which radiating fibers predominate. On the inner side of the 
layer of longitudinal fibers is a thin layer of fine circular fibers which 
H. Mis. 133 48 
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separates, by a sharp division, the muscular wall from the iuuer cavity 
of the segment, in which lie the genital organs. This layer of circular 
fibers spreads out into a thin sheet of fine fibers, at intervals, to form the 
septum between two adjacent segments. The fibers of this partition are 
transverse, and run in the direction of the longer diameter of the seg 
ment; that is, from margin to margin. This partition is confined to the 
innerportionof the segment, and doesnot extend into the muscular walls. 
Elsewhere in the segment the inner space is crossed by fascicles of fine 
fibers which pass from one of the lateral muscular walls to the other 
without interruption, except where displaced by the developing ova. 

Following are the measurements of a transverse section of a postero- 
median segment : From margin to margin, 2.7°*"» ; from side to side, .9^™ ; 
thickness of muscular walls, .3°*™; marginal diameter of inner cavity, 
.2™"* ; lateral diameter of same, .Sfi"*™- 

Habitat — Oadm morrhua^ pyloric caeca, August 8, 1886, Grand Banks. 

4 Family IL— TETEABOTHEIID^ Dicing. 

TetraphyllidsB (in part) Van Beneden. 

Subfamily I.— Phyllobothrin^ Van Beneden. 

Anthobothrium Van Beneden. 

The generic characters are thus summarized by Diesing: Body elon- 
gated, articulate, depressed. Supplemental disks {auxiliary aceiahula)^ 
none. Head separated from the body by a neck. Bothria four, oppo- 
site, entire or unilocular, cup-shaped or subglobose, affixed by a con- 
tractile pedicel, highly versatile, unarmed. Genital apertures marginal. 

7. Anthobothrium laciniatum, spec. nov. 

[Plate III, Figs. 10-13, and Plate iv, Figs. 1-3.] 

Head with four bothria, pediceled, trumpet-shaped, but capable of 
much diversity of form. Faces of bothria concave, with entire circular 
margins, but often folded and otherwise distorted by contraction. The 
head proper, exclusive of the bothria, is very small, often in the living 
worm appearing to be separated by a slight constriction from the first 
segment. Neck, in one variety, none, or very short ; in another, vari- 
riable in length, but evident, cylindrical, or quadrate, and terminated 
behind by four laciniae. First segments usually miich broader than 
long, rather quadrate, i. e., rectangular in cross-section, laciniate. In 
some the slender lacinise of one segment overlap the succeeding seg- 
ment, and are longer than the body of the segment. In other cases the 
anterior part of the body is extremely attenuated, in which case the 
anterior segments may be considerably longer than broad ; the lacinise 
are then only about one-third the length of the segment proper. In yet 
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other cases, and asaallj in those with evident neck, the lacioiae, instead 
of being long and slender, are short, stout, and truncate at the distal 
end. Median segments short and crowded, somewhat flattened, and 
with bluntly rounded laciniae, or with a broad crenulation on posterior 
edge. The following segments increase in length, becoming at first as 
long as broad, subsequently longer than broad. The posterior seg- 
ments, which may be three times as long as broad, frequently have the 
anterior end constricted into a short button-like process. The laciniae 
persist, but are shorter, broader, and more rounded than at first. Some- 
times the posterior edges of the segments are reflexed. * 

Genital apertures marginal, approximate, about the anterior third or 
fourth. Length, 25°»'°. 

Habitat. — Car char las obscuruSj spiral valve. Wood's HoU, Massachu- 
setts, August, 1884; July 25, 1887, and August 12, 1887. 

This species is near Anthobothrium cornucopia Van Beneden, from 
Oaleus canis^ but differs from it in its smaller size and relatively short 
neck. The length of A. cornucopia is given as 250"™, while the maxi- 
mum length of A. laciniatuMj so far as I have observed, is 25°>™. Al- 
though no specimens were found whose proglottides contained ova, 
many were found in which the posterior segments were in other respects 
mature, and separated naturally from the strobile. 

Amidst the great variety of forms represented by this species there 
are two which differ so much from each other that it may become nec- 
essary to classify tjj^em as constant varieties, in which event they may 
be named from their principal differential characteristics, var. brevicolle 
and var. filicolle. 

The former is characterized by having a short or even no proper 
neck, and usually slender, sharp-pointed lacinise on the first segments. 
The latter has an evident neck, and often short, broad, truncate lacinia^ 
on the first segments. For the present, however, I prefer to regard 
these apparent varieties as simply different conditions of contraction, 
on account of which the short neck of some becomes more or less elon- 
gated in others. 

In my explanations of figures I have, for convenience, made use of 
the terms var. brevicolle and vsar. filicolle. These and other character- 
istic forms are further described in the following detailed account of 
the species. 

I have obtained this parasite on three different occasions, each time 
from the same host, namely, the dusky shark {Carcharias obscuru^). 



Digitized by VjOOQ IC 



756 



BEPOBT OF COMHISSIONEB OF FISH AND FISUEBIKt). 



[38] 



Following are measarements of Bpecimens luoauted in Canada bal- 
sam. The Bpecimens were collected in Augast, 188i. 



Dimeoaions. 



Nal. Na2. 



Length 

Breadth of head 

Length of bothriam 

Diameter of botfarium, average 
Diameter of pedicel at baae . . . 

Length of neck 

Diameter of neck near head — 

Diameter of neck« base 

Length of first segment 

Breadth of first segment, front 
Breadth of first segment, rear . 

Length of last segment 

Breadth of last segment 

Number of segments 



mm. 
21.50 



.50 
.30 
.12 

1.80 
.00 
.14 
.16 
.12 
.16 

L36 
.56 
62 



16.00 
.76 
.40 
.24 
.10 

1.10 
.12 
.12 
.32 
.16 
.12 

1.08 

.56 

65 



No. 3. 

mtn. 

6.00 

.60 
.31 
.30 
.10 
1.00 
.06 
.20 
.04 
.16 
.16 
.68 
.18 



In Ko. 1 the anterior segments are squarish^quadrate in cross-section, 
their posterior corners extended into laciniae, which, like those at base 
of neck, are short, stout, and truncate at distal end. In Ko. 2 the laciniae 
at base of neck are like those in No. 1, but on the first segments they 
are rather slender and not truncate. In No. 3 the first segments are 
very short and much crowded and the posterior segments have their 
laciniate borders reflexed like a collar. The last two segments are also 
somewhatdistortedand show a tendency to bend rather sharply towards 
one margin. This specimen is evidently younger than the others and 
the variations which it exhibits maybe due to diflferences in age and 
conditions of contraction. 

The lacinisB on the posterior segments of Nos. 1 and 2 are short and 
broad. The bothria in all are terminally verticillate with conical pedi- 
cels that enlarge rapidly towards the face, which is limited by a thick 
muscular margin. 

The following measurements were obtained from living specimens 
which were collected July 25, 1887 : 



Dimensions. 



No.l. 



No. 2. 



Length 

Breadth of head 

Diameter of neck, average 

Length of neck 

Length-of first segment . . . 
Breadth of first segment . . 
Length of last segment . .^. 
Breadth of last segment . . 
Knmber of segments 



mm. 
19.00 


mm. 
20.00 


.80 




.16 


.06 


.32 


L60 


.18 


.44 


.18 


.16 


1.80 


1.00 


1.06 


.16 


120 
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In No. 1, all the segments were remarkably clear cut and definite. 
The posterior end of the neck and first segment laciniate. At about 
the twenty-fifth segment back of the head the lappets become rounded 
and the segments closely crowded together, with a broad emargination 
on the posterior edge. This emargination gradually deepens as the 
segments become broader. At about the eightieth segment it be<5ome8 
a deep round notch which persists in the mature segments. The genital 
apertures were marginal at about the anterior fourth. The bothria were 
very flexible and the pedicels extensible. The individuals in this lot 
exhibit the same varieties noticed in the two other lots. Some of these 
varieties are described in connection with the lot collected August 12, 
1887. It is to be noted, however,.that the differences that appear to be 
so profound in the alcoholic specimens were not so obvious in the living 
specimens. 

l?he following measurements are of specimens belonging to a lot col- 
lected August 12, 1887 ; No. 1 a living, Nos. 2 and 3 alcoholic speci- 
mens : 



Dimensions. 



No.l. 



No. 2. 



No. 3. 



Length 

Breadth of head 

Length of hothriam, with jwdicel. 

Diameter of both rinm 

Diameter of pedicel at base 

Distance to first segment 

Diameter of neck 

Length of first segment 

Breadth of first segment ...'. 

Length of last segment 

Breadth of last segment 

Nomber of segments 



WW*. 

13.50 
1.04 
.52 
.42 



.20 
.10 
.06 
.18 
2.00 
.76 
74 



TnTfi. 
22. Wi 

L20 



.04 



.13 

.07 

L80 

.60 

70 



mm. 
14.00 

.56 



.12 



.04 

.16 

1.80 

.52 

80 



In this lot there were five specimens. They were associated with one 
specimen of the new species, Flatybothriim cervinum^ eight specimens of 
Orygmatobothrium angustum^ nine of Fhoreiobothrium lasium. All were 
in the spiral valve. There was also one young purple-red Rhyncho- 
bothrium adhering to the mucous membrane of the pyloric part of the 
stomach. The place of attachment of the latter parasite was locally in- 
flamed. There was also another ulcerated spot near by. 

In all the Anthobothria of this lot the first segments begin almost im- 
mediately behind the head, without an evident neck, and this, too, in 
specimens which are much attenuated in front as well as in those which 
are much contracted, so that ihe first segments are short and crowded 
together. - 

Two of the alcoholic specimens have the anterior segments very mucli 
attenuate. The bothria also are very much altered in shape from what 
was observed in the living specimens. In them the pedicels are elon- 



Digitized by VjOOQ IC 



758 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [40] 

gated and slender, the bothria surmoanting them as flattened or col- 
lapsed disks. Ko perceptible difierence coald be noticed in these speci- 
mens while they were in sea-jrater. When placed ander the compres- 
sor, one of them became somewhat attenuated as shown in the sketch 
(Plate IV, Fig. I). 

Ko. 2 of the above table was probably the specimen which was kept 
for some time under the compressor in order to obtain a sketch, and when 
transferred to the killing linid, its tissaes still retained the position they 
wereforced to assume ividerthe compressor. The bothria in this alcoholic 
specimen are irregular patellate, mounted on long slender pedicels, and the 
first segments are very slender, nearly twice as long as broad. The 
laciuisB are slender pointed and have a tendency to stand out at right 
angles to the axis of the strobile'. In'the other alcoholic specimen, No. 
3, of the above table, the bothria, although somewhat distorted, have 
not changed their shape materially from that shown in Fig. 12, of Pl^te 
III, sketched from a specimen lying free in sea- water. The bothria are 
trumpet shaped, pedicels narrow at base but not elongated. The ante- 
rior segments are crowded, three or four times as broad as long, with 
slender sharp pointed lacinaB. The posterior segments in all the speci- 
mens are, in the main, alike. 

The bothria in two of the specimens in this lot show a peculiar kind 
of modification, resulting from contraction, which, if but a single 
specimen were found and so modified, might prove misleading to the 
identified. In these, when viewed in certain positions, each bothrium 
appears to be divided almost completely into two loculi, by a transverse 
constriction. A careful study of this peculiar distortion reveals the 
fact that the margin of the bothrium is still entire and the appearance 
of a constriction is caused By a protrusion of a part of the thin tissue 
which makes the bottom of the hollow face of a bothrium. The latter 
is transparent, and the thick, muscular, marginal rim of the bothrium 
showing through it accounts for the deceptive appearance of two lo- 
culi on the face of the bothrium. This same phenomenon was noticed 
in specimens belonging to the second lot. (See Plate iv, Fig. 2.) 

Anatomy of posterior segment. — In one of the posterior segments 
from a specimen belonging to lot 3, the marginal genital aper- 
ture was .6°^°^ from the front end. This segment was lA^"^ in length 
and was .4"^°* in breadth at the front end, .62™"^ at the middle, and .5"*™ 
at the posterior end. The ovaries are roundish, somewhat reniform 
bodies at the posterior end of the segment, lying one on each side of 
the median line. They are about .36™"^ in length and .24™°» in breadth. 

The cirrus, which appears to be smooth, was retracted in all cases. 
Its bulb is pyriform, at right angles to the axis of the segment, the 
larger end within. It is .26™™ long and .16™°^ broad at widest part. 
The vagina was traced in a gently sinuous course along the median 
line from the posterior end of the segment, at a point between the 
ovaries, to the cirrus bulb. It bends around the base and anterior side 
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cliate forms. The neck, however, in most of them, was moderately elon- 
gated. Two specimens were noted with excessively attenuated necks, 
the bothria directed forward with their faces appressed. 

These additional specimens confirm me in the opinion that the diverse 
forms comprised in these three lots are specifically identical, the differ- 
ences beihg due, mainly, to different degrees and conditions of contrac- 
tion ; while some of the differences are of such regular and constant oc- 
currence as to deserve to rank as varieties, or at least peculiarities of 
form, which are liable to occur in the preserved specimens. 

8. Anthobothrium pulvinatum sp. nov. 

(Pulvinus, a cushion.) 
[Plate IV, Figs. 4-9. Plate v, Figs. 1, 2.] 

I was at first misled by the appearance of the bothria of this species, 
which, in the speciniens that I had examined when the following de- 
scription was written, were uniformly convex and corrugated, and that, 
too, in both the living and the alcoholic specimens. 

The specimens were therefore referred to a new genus, Rhodobothrium^ 
so named because of the rosette-like appearance of the bothria. It 
would be unnecessary to mention this change in nomenclature were it 
not for the fact that I used the name Bhodobothrium in a communication 
to the American Journal of Science and Arts, March, 1889. 

I take advantage of an opportunity offered during the progress of 
publication to note that the bothria of this species may assume a quite 
different appearance from that which is represented in the figures in 
this paper. In some cases the muscular ring which surrounds each 
bothrium contracts to such a degree that the bothrium, together with its 
pedicel, becomes vase-shaped or even globular. The convex, corrugated 
surface of the bothrium is, in such cases, retracted, and the bothrium is 
terminated by a simple orifice or elongated into a papillary termination 
with the small orifice at its apex. When the bothria are thus contracted 
the resemblance to Van Beneden's figures of A. giganteum (Mem. Vers. 
Intest., Plate vii, 5-10) is very striking. 

The disposition of the genital organs in the mature proglottides is 
different from that in U. giganteum, and the cirrus is echinate instead 
of smooth. 
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papilla or myzorhyucbus to the head. Properly speaking, there is no 
head, the four pedicels simply origiuate from the auterior end of the 
body like so many forks. That is, the neck is abruptly quadrivaricati* 
at its anterior end. 

The neck is long, flattened, somewhat enlarged, both in breddth aiul 
thickness near the head. It is crossed by fine transverse lines wliicl 
gradually become more distinct and later divide the body into se^ 
ments. 

The body is long and of approximately the same breadth throng-liou 
or, in alcoholic specimens, somewhat thickened medianally. The tirs 
segments are very short and crowded, increasing uniformly in leug-tli 
median segments widest, broader than long; first mature segment 
squarish, then a little longer than broad. Mature segments narrow ii 
anterior diameter, broad behind, at length easily detached. Free pro^ 
lottides somewhat elongated. All distinct segments with posterior <1 i 
ameter greater than auterior. Genital apertures marginal ; male aiic 
female approximate near middle of margin. Cirrus very long aiic 
echinate. 

Length of specimen 550"^°*, accompanied with great numbers of free 
proglottides. 

Habitat. — Trygon centrura, spiral valve; one specimen, with numer- 
ous free segments. Wood's Holl, Massachusetts, August 1, 1887. 

The specimen which furnished the data for the foregoing description 
was very much larger than any of the associated species of Entozoa, of 
which there were several. The length while living was 550™™, and there 
were besides, immense numbers of free proglottides, which must have 
come from this strobile, as it was the only one of the kind found, and most 
careful and painstaking search was made for small forms. Only a small 
proportion of the whole number of these free proglottides with which 
the chyle was swarming was saved. Upon counting the number, how- 
ever, I find that there are about two hundred of them. 

My notes made at thQ time of collecting contain this description of 
the head : Seen from the under side, each of the four bothria rises from 
a short, smooth, conical pedicel, which enlarges rapidly toward the dis- 
tal end. The outer half of the length is made by the frilled and paflfed 
margin of the cushion-like bothrium, which at first projects abruptly 
about midway from the base of the pedicel to the outer surface of the 
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Although the specimen was rather active when first placed in sea- 
water, it showed little tendency to change either the shape or the rela- 
tive position of the bothria. After it had lain in sea- water for twenty- 
four hours it still exhibited moderate activity. The bothria were then 
found to be 3™"* in length, measured from the base of the pedicel to the 
outer margin of the convoluted face, when the head was inclined for- 
ward so as to lie nearly on the faces of the bothria. 

The resemblance of the head of this worm to a head of cauliflower is 
very striking. This simile has been employed by Van Benden also in 
his description of Pliyllobothrium lactuca. 

The living specimen had the following dimensions^ Length, 550™™; 
diameter of head across the top, 4.5™™; diameter of neck near the head, 
1.6™™; thickness of neck, l.l™™; length of last segment, 2™™; breadth 
of last segment at anterior end, 1™™; at posterior end, 2™™. The spiral 
intestine contained enormous numbers of free proglottides which were 
about 4.5™™ long and 3™™ broad. 

In the alcoholic specimen the breadth of head across the top is about 
4imn. diameter of a single bothdum 2.4™™; diameter of pedicel at base, 
l.l™™, near bothriuin 1.4™™; length of pedicel and bothrium 1.6™™. 

Immediately behind the head the neck is a little wider and much 
thicker than it is one or two millimeters farther back. Fine trans- 
verse lines are visible almost immediately back of the head, but distinct 
segments do not appear uujtil about 25™™ back of the head. The transi- 
tion from fine transverse lines to the sharp division into segments is so 
gradual, that the first distinct segments can be located only for a limit 
of four or five millimeters. At the distance of 60™™ from the head the 
segments average 2™™ in breadth and about .03™™ in length. At this 
point the segments are broader on the posterior edge than the anterior. 
The posterior corners are therefore slightly salient and sharply and 
clearly cut. For the last 200™™ the segments appear to be mature. 
They did not, however, separate easily. Tliey have a rounded or para- 
bolic outline in front and are quite distinct from each other. The trans- 
verse line, which marks the division between two segments, is much 
shorter than the base of the segments. The mature segments are 
uniform in size, and symmetrical. The cirrus was extended in many of 
the posterior segments as much as .9™™, with a diameter at base of from 
.1 tx) .16™™ and at apex of .08™™. In the alcoholic specimen some of 
the cirri are extended farther than they were observed to be in life. 
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Many were from 1 to 2""» iii length, and one very slender one 3™". The 
cirri are provided with short, sharp pointed, broad-based, recurved 
spines. Their length is about .005'""*. They are inserted on an epider- 
mal investment of the cirrus, which is easily detached. 

Some of the vessels of the water vascular system can be seen when 
the specimen is made transparent in glycerine or otl of cloves. Two 
large spiral vessels were seen in the neck near the head. A short dis- 
tance back of the head they appear to lose their spiral character. In 
the head they divide and send branches through the pedicels to the 
bothria. i 

Anatomy of mature segimnts, — Fascicles of longitudinal muscle fibers 
were observed in sections of mature segments. These, which were stained 
deeply with carmine, differ from the longitudinal muscles which I have 
thus far observed in the Cestods in being distinctly and abundantly nu- 
cleated. The fascicles, indeed, appear to be made up principally of small 
fusiform muscle cells, which are about .0014°*"* brt)ad and .0055™" long. 
The fascicles themselves vary in breadth from .005 to .014"*°*,, with vary- 
ing intervals between approximating the breadth of the fascicles. The 
intervals between' the fascicles are filled with granular tissue. Outside 
the fascicular layer and outside of this again is a layer which contains 
fine transverse, circular, and longitudinal fibers. The circular fibers lie 
outside the longitudinal fibers. 

In the free segments the ovaries are seen as large lobed organs lying 
symmetncally on each side of the median line. The middle of the seg- 
ments is crowded with ova. Near the margins, on each side, are the 
granular masses of the testes, while near the anterior end is a large 
convoluted tubular mass, made up, for the most part, of the voluminous 
vas deferens. The cirrus is of extraordinary length and quite slender. 
When retracted, the sheath extends into the interior of the segment, its 
base lying close to the posterior folds of the vas deferens. The latter 
in section is seen to be packed with exceedingly fine fibrous material, 
which appearance I take to be due to the presence of spermatozoa. 

The course of the vagina was not satisfactorily traced throughout its 
entire extent. Its external opening is immediately in frontof the cirrus, 
there being, in fact, but a single external opening for the genital or- 
gans. It lies close beside the front edge of. the cirrus sheath. At the 
base of the latter it changes its course from one at right angles to the 
axis of the segment and is inclined gently towards the front end of the 
segment. I have not yet succeeded in tracing it in a continuous line to 
the ovary, but in several sections the vaginal tube was seen both near 
its outlet and in the midst of the lobes of the ovary. It seemed to dis- 
appear in the vicinity of the vas deferens. As only mature segments 
were cut into sections, it seems probable that the tissues of the vagina 
had already been absorbed to a considerable extent in its middle 
course, in order to give room for the ova, which are not confined to a 
definite uterus, but appear to fill the whole inner cavity of the segment 
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shell, measuring .028 and .036™™ respectively in the two diameters. 
The shell incloses a granular mass which measures .014 and .019™™ 
in its two diameters. 

Associated with the ova were some spherical granular masses .028™™ 
in diameter. 

Upon examining a lot of small specimens from the same host that 
yielded the large specimen I find an exceedingly small individual which 
I shall, for the present, refer to this species. Its dimensions, from the 
alcoholic specimen, are the following : Length, 4™™ ; diameter of head 
across top, .52™™; diameter of single bothrium, .32™™; length of both- 
rium with pedicel, .18™™ ; diameter of pedicel, .12™™ ; diameter of neck, 
.10™™, swelling immediately to .16™™ ; distance from head to first seg- 
ments, .4™™; length of first segments, .04™™; breadth, .14™™ ; length of 
last segment, .32™™ ; breadth, .18»«°. 

There are about twenty-three segments in all. It agrees with the 
larger specimen in the general appearance of the head, the disposition 
and outlines of the bothria and pedicels, although the faces of the 
bothria are not so distinctly convoluted. It differs in having a slight 
constriction back of head, and in the character of the segments, which 
instead of being short and crowded at first, soon become square, and 
before the middle of the strobile is reached, are a little longer than 
broad. 

Since writing the foregoing description I have received from Dr. E. 
A. Andrews, of Johns Hopkins University, a single specimen, which I 
refer to this species. It was found in the spiral valve of a sting ray 
at Beaafort, iJorth Carolina, August 8, 1885. The specimen has no 
mature segments. One^ bothrium is missing; the stump of its pedicel 
remains, however, to show the position of the bothrium. It differs frotfi 
my specimen principally in its smaller size, in the relatively finer convo- 
lutions on the faces of the bothria, and the cylindrical, instead of coni- 
cal, pedicels. 

The length is 35™™ ; diameter of head across the top, 2.48™™ ; diame- 
ter of single bothrium, 1.26™™; length of bothrium with pedicel, .9™™; 
diameter of pedicel, .48™™; diameter of neck, .68"^^. The segments 
are all very short and crowded, their length at posterior end of strobile 
being about .12™™, and their breadth 1™™. 

The head of this specimen was stained with carmine and cut into 
transverse sections. The first sections show that the fine convolutions 
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which cover the bothria are composed of dense granular tissne. The 
convolutions in this specimen are rather narrow, measuring .014"°' in 
diameter. The sections very soon reveal the presence of what appear 
to be strong longitudinal fibers, their cut ends measuring as much as 
.006«»™ in diameter. A little deeper and sections of large aquiferous 
vessels appear in each lobe, and the large muscular fibers become in- 
distinctly fascicled. The irregularly sinuous aquiferous vessels trav- 
erse the bothria and .unite in each pedicel into large vessels which lie 
so close together as to resemble a double tube. These evidently repre- 
sent the afterent and the efferent vessel of each bothrium. A branch 
of this system near the face of a bothrium, in close vicinity to the con- 
volutions, measured .027 and .022*"™ in its two diameters ; in the pedi- 
cel they were .032°*.™ in diameter. 

Near the base of each pedicel and lying near the aquiferous vessels 
there is what appears to be a nervous mass from which branches 
ramify to the convolutions of the bothria. These branches, as well as 
the mass from which they originate, are sharply differentiated from the 
surrounding tissue, are neither tubular nor striated, but ' uniformly 
and finely granular. (Plate v, Fig. 1.) 

The first sections to pass through the head are cruciform in outline. 
It is here seen that many of the large muscles seen in the first sections 
and supposed to be longitudinal artf really transverse. Two fascicles 
of these muscles from each pedicel cross the head, are continuous with 
those of the opposite pedicel and at right angles to those belonging to 
the adjacent pedicels, thus forming a square in the center of the section. 
The inside of this square is filled with fine granular tissues. Following 
these sections are others which show fascicles of muscles passing from 
the base of one pedicel into the adjacent pedicels through whose tissues 
they ramify. These fascicles make a decussation in. each axilla. Out- 
side of each decussation there is a bundle of coarse longitudinal fibers 
in each axilla. 

Two of the sections through the center of the head have a large cen- 
tral space filled with fine granular tissues from which branches proceed 
into each pedicel. I take this to represent the cephalic nervous system. 
A section which passes through the base of the head has a large rect- 
angular centralspace .32™™ longand .24™™ broad, surrounded and limited 
by a layer of fine circular fibers and containing the large aquiferous 
vessels which here lie in loose coils. The remainder of the body wall 
outside the layer of cifcular fibers is composed of a layer of longitudinal 
fascicles of muscles which extends to the cuticiilar layer. This section 
passes a short distance into the pedicels which are here composed of 
large muscular fibers from the outer layer of longitudinal muscles. A 
few sections farther back the central space which contains the coils of 
aquiferous vessels is more nearly square, Plate iv, Fig. 8. The sur- 
rounding layer of circular tissue sends out numerous branches which 
ramify through the surrounding layer of longitudinal fibers forming a 
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muca loiaeu. xae ceniruri space couuiiiieu Lue cross secuuu o» one 
pair and the longitudinal section of a coil of the other pair. The 
remainder of the central space contained some loose areolar tissue. 
The inner space grows narrower very rapidly as sections proceed from 
the head, and is speedily reduced to a narrow oblong soace or core, 
enlarging slightly towards the margin, and containing a pair of aquif- 
erous vessels near each extremity. Bach pair of vessels consists of a 
larger and a smaller vessel, lying side by side, the larger one towards 
the center of the segment. Between the outer aquiferous vessel and 
the margin there is a smaller vessel without distinct outline. These 
two marginal granular vessels or cords can be traced from the cephalio 
granular mass. At the base of the head they lie on opposite sides of 
the rectangular central space and outside the layer of circular fibers. 
The diameter of one of the larger vessels was .045™"*; diameter of 
smaller vessel .032™"* ; diameter of nervous vessel .022™™ ; Ifength of 
inner core .45™™; breadth of section of inner core at middle .022™™ ; 
thickness of section .4™™ ; breadth of section .6™™. The narrow core 
within its limiting layer of circular fibers is composed of granular tis- 
sue, and is at this point reduced to a very slender line. As the sections 
proceed the layer of circular fibers which surrounds the central core 
becomes thinner and in the last sections made, about 1™™ back of the 
head, had become almost entirely dissipated, so that the layer of retic- 
ulated or anastomosing tissue extended from the cuticular layer to the 
granular core.* 

EcHENEiBOTHEiUM Yan Beuedeu. 

The characters of this genus, according to Diesing, are : 
Body elongated articulate. Head continoouB with the body or separated by a 
neck with a terminal retractile myzorhynchus. Bothria four, opposite, transversely 
costa to-plicate, sometimes provided with longitudinal partitions, attached by the 
posterior margin to the head by means of a contractile pedicel, versatile, unarmed. 
Os in apex of myzorhynchus. Genital apertures marginal. 

I have separated those species which have the characteristic echenei- 
form bothria, but are destitute of a myzorhynchus, from the genus 
Echeneibothrium and have placed them in a new genus Eliinehothrium, 



* Dr. J. Niemiec, ** Untcrsuchungen Uber das Nervensystem der Cestoden," in Ar- 
beiten aus dem Zoolog. Institute zu Wien, T. vii, pp. 1-60, Taf. 1 u. 2, 1888, describes 
the nervous system of Anthobothrium muateli. It bears a close resemblance to that 
which I have made out in A. pulvinatum. 
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9. Echeneibothrium varictbile Van Beneden. 

[See Report of U. S. Commissioner of Fish and Fisheries for 1886) pp. 460-462, Plate 
I, Figs. 9-13, for description and synonymy.] 

I have already noted the occurrence of this parasite in the common 
skate (Baia erinacea). Since the description which is referred to above 
was published, I have found this Echeneibothrium on two different oc- 
casions. On August 29, 1887, I examined twenty-four skates. Their 
stomachs were filled with small Crustacea, for the most part Crangon 
vulgaris. Some of them contained, beside these, a few Annelids, such 
as Nereis and Rkynchobolus, Many of the skates had no parasites. 
About a half a dozen specimens of E. variabile and one specimen of 
Rhynehobothrium erinacetis were obtained from the spiral valve and a 
few Nematods from the stomach and spiral valve of a few. On Sep- 
tember 6, 1887, 1 examined ten skates and obtained from the lot four 
specimens of E. variabile. 

I add the following data, based for the most part on notes made 
while observing the living worms. 

The following measurements are from one of the living specimens of 
the first lot : Length 55™'" ; length of bothrium, including pedicel, vary- 
ing with contraction from .5 to 1""° ; diameters of face of bothrium .24"^°' 
and .6"*™ ; diameter of myzorhynchus at base about .26™"*, length .08™™; 
diameter of neck .14™™ ; distance to first segment 1.4™™ ; length of first 
segment .025™™, breadth .16™™; length of median segments .3™™, breadth 
.22™™ ; length of last segment 1.26™™, breadth .42™™. 

The segments were transversely rugose. The head was opaque, 
ivory white ; central core of neck also dense, opaque, white for .4™°* back 
of head. When placed in Perenyi's fluid this specimen shrunk to 30™™. 
Another specimen in the second lot was first placed in fresh water, then 
transferred to alcohol; it measures as an alcoholic specimen 44™°». It 
was not measured while living, but it did not shrink so muck as the 
specimen which was killed in Perenyi's fluid. 

it is very difficult to ascertain the exact number of the loculi on the 
face of a single bothrium. The plan of arrangement, however, seems 
to be as follows : Three transverse costae and a middle partition divide 
the face of each bothrium into about eight loculi. Of these, three pairs 
are median and two single loculi are terminal. The bothria, although 
undoubtedly capable of expanding broadly, have a tendency to contract 
and close up by the appression of the sides and ends, and this too when 
first placed in sea- water. Some of the specimens are so much contracted 
as almost entirely to conceal the bothrial cortae. None of the specimens 
in these lots showed the posterior elongation of the head noted and fig- 
ured in my former paper. One specimen, measuring 27™™ in length, was 
not so active as the others ; moreover no loculi could be discerned, 
although the general appearance of the head was the same as that of 
the others. The last segments, which were about .6™™ long and .4™"* 
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elongated parallelogram. One, while ia this position^ measured .4"™ ia 
length and .16°*™ in breadth ; when contracted it was nearly square 
with convex margins, and measured .3°*°* in length and .26'^°* iu 
breadth. 

A small specimen, 6°^"^ in length, presents some anomalies. The 
bothria are small as compared with the myzorhynchus. The latter is 
elongated, conical, smaller at apex than base.^ 

When one of the normal scolices was compressed the bothria con- 
tracted, and, so to speak, were absorbed in the head. The head was 
rather swollen and globular, while the faces of the bothria, on the side 
of the globular head, resembled the sucking disks of Tcenia. 

Wlien pressure was relieved the bothria were protracted again on 
elougated pedicels, and became very variable in shape and size. When 
the bothria were thus extended the head proper was much reduced iu 
size, and the pedicel of the bothria gave it a cruciform shape. 

The myzorhynchus was not observed to change its shape much, bfit it 
is evidently capable of changing its form. There is a terminal os 
which leads^to an inclosed globular proboscis. It is probable that this 
organ is susceptible of great variation in form, but I have never ob- 
served it exhibit any other change than that which was incident to 
greater or less protrusion. 

One peculiarity, which appears to be characteristic of this worm, 
is the cylindrical form of the anterior part of the Jbody. The neck, or 
jointless part of the body, is cylindrical, as are also the anterior and me- 
dian segments. The mature segments are also quite plump, but often 
irregular in outline. In all the specimens which furnished material for 
these data, the segments, with the exception of a few mature ones, are 
exceedingly regular. The margins are parallel, and the posterior edges 
project little, if any, so that the strobile for its anterior and median 
X)ortions has an almost entire outline. The cirrus, although not pro- 
truded in any case that was brought under observation, was plainly 
seen as it lay coiled up in its bulb. It is slender and echinate through- 
out its entire length. 

Olsson figures E. variabiles with a rosette-like myzorhynchus, a feature 
that I have never observed in any of ray specimens. These speci- 
mens which I have referred to E. variabile are also much like E. affine 
of Olsson. I have not yet had an opportunity to examine type speci- 
mens of European species. Upon comparison with type species this 
form may prove to be specifically different from any of the closely re- 
lated European species. 
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Bhinebothbium geu. nov. 

I'Pivrff a raMp.J 

Body articalate. Head* contiuuous with the body or 8epai*ated by a 
neck. Neck merging into segmented body or separated by a constrie 
tton. Bothria fonr opposite or in lateral or marginal pairs, faces divided 
into locnli by several or mauy transverse and one or few longitudinal 
muscnlar partitions, mounted on slender x)edicels, very versatile, un- 
armed, myzorhynchus none. 

Genital apertures marginal. 

The genus Bhinebothrium is established to accommodate species 
with echeueiform bothria, but which have no terminal proboscis of any 
kind. The presence or absence of such a complicated organ as the 
myzorhynchus of Ucheneibothrium appears to one to indicate a generic 
diflFerence. If this view is correct, then species like Van Beneden^s Ech- 
eneibothrium minimum should be referred to the genus Bhinebothrium. 

10. Bhinebothruini flexile sp. nov. 
[Plate V. Figs. 3-5.] 

Bothria four, opposite, long, slender, versatile, attached at middle 
point to head by moderately short pedicels. Face of each botbrium 
with-nuraerous lOculi in two longitudinal rows, forty, more or less, in each 
row. The slender, free ends of the bothria very versatile, bending 
readily in any direction, but especially in the plane of the supporting 
pedicel and axis ef the body. An apparent hinge in middle of face of 
each bothrium opposite the pedicel. No head, strictly speaking, except 
what is formed by the b jthria and their pedicels. Myzorhynchus none. 
Neck short, cylindrical, merging imperceptible into the body. Seg- 
ments begin near the head. First distinct segment broader than long, 
very soon becoming squarish, then longer than broad ; mature segments 
six or eight times as long as broad, subcylindical or fusiform, narrowed 
at the extremities. 

, Genital apertures marginal, about middle of segment; cirrus echi- 
nate. 

Maximum length 16"*"*; length of posterior segments from 1 to 1.6™"*, 
breadth .2 to .32"*"*. 

Habitat. — Trygoncentrura^ spiral valve, twenty-five specimens, Wood's 
HoH, Massachusetts, August 10, 1887. 

This species possesses some characteristic features which ally it with 
Van Beneden's E, minimum from Trygon pastinaca. This is especially 
true in respect to the shape of the mature segments and the entire stro- 
bile, in fact, excepting the bothria. The differences shown by the latter, 
however, are too profound to allow them to be referred to the same 
genus. This difference can be readily appreciated when it is remem- 
bered that E. minimum is characterized by having the bothria crossed 
by eight to ten transverse septae, while B, flexile has in the neighbor- 
hood of forty. 
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I found some difficalty in ascertaining the exact namber of costse 
a^nd resulting loculi, on account of a tendency on the part of the bothria 
to curl up at the free ends. The arrangement of the costao is as follows : 
.A, thick double muscular band traverses the middle of the face of each 
l>othrium from tip to tip, like the keel plank in the frame-work of a 
skiff.- From this middle partition numerous ribs rise, curving outward 
and upward to unite in a thicls; crenulated rim, which forms the border 
of the bothrium. To carry out the figure of the skeleton of a skiflf, the 
curving costs© answer to the ribs, and the thick crenulated rim to the 
gunwale. The costse are arranged with perfect symmetry on the two 
sides. I am not yet certain as to the exact number of these costse, nor 
am I certain that the number is precisely the same in every individual. 
I bave counted as many as were in view and estimated the number in 
concealed and obscure parts with varying results, viz, from thirty-two 
to forty and upwards on a side, thifs making, in round numbers, from 
sixty to eighty loculi on the face of each bothrium. The bothria have 
a tendency to bend abruptly at the middle on a transverse hinge-like 
line. The margins of the bothria are usually slightly notched at the ex- 
tremities of the hinge. The head of the living worm is almost transpa- 
rent and the bothria are exceedingly active. On account of their trans- 
parency and gracefully curving outlines they are very beautiful objects. 
The pedicels were not observed to contract or lengthen appreciably, and 
in the preserved specimens they have changed their proportions but 
slightly from what they were in life. In the alcoholic specimens the 
pedicels have about the same diameter as the. neck, or a little greater, 
and their length does not^uite equal their diameter. They appear to 
be arranged cruciformly.- The bothria in the alcoholic specimens are 
variously bent. In some their free ends are turned towards the axis of 
the body and so curled up as to give the head an almost globular out- 
line. In others the bothria are turned in the Of posite direction. The 
pedicels, as to their origin, are like so many forks branching abruptly 
from the apex of the neck, and the bothria are like a terminal whorl of 
four petiolulate leaflets at the summit of the petiole of a compound 
leaf. There is, therefore, scarcely anything that can be called a head, 
if the bothria and their pedicels are disregarded. The short, cylindri* 
cal neck is, in some cases, slightly enlarged a short distance back of 
the head. 

In five specimens of the lot of about twenty-five there was a small 
red spot in the center of the neck near the base of the pedicels. There 
do not seem to be any correlated features to distinguish these speci- 
mens with the red spot in the neck from the others in which no red 
spot is visible. 

The two sorts were placed in different vials at the time of collecting^ 
but the red coloring matter is dissolved out by the alcohol, so that when 
I caiiie to study this species after they had been preserved for some 
mouths, there is nothing but the label on the vials to tell tljat there was 
ever any difterence between the two lots. 
H. Mis. 133 49 
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The neck is crossed with jQne traDSverse lines which, in less than a 
millimeter back of the head, oatline the first segments. These for u 
short distance are very short bat increase in length rapidly. In aii 
alcoholic specimen, at the distance of 1.4'"~ from the head, the segment«« 
are as long as broad ; at a distance of S"*"* they are a little over twice 
as long as broad ; about the middle of the strobile their length is five 
times their breadth ; the List segment is seven times as long as its great- 
est breadth ; the entire specimen measured 14°*™ and the last segment 
1,4mm i^ length. 

The breadth of the body remains nearly uniform throughout. Tbe 
posterior segments are usually rather narrow at the two extremities and 
swollen in the middle in the vicinity of the reproductive aperture. Tbe 
dimensions of one mature segment, somewhat flattened, are: diameter 
near anterior end .16™*" 5 diameter in front, at junction with preceding 
segment, .1™™; diameter at middle* .22"*"; diameter near posterior end 
.12»»'"; diameter at junction with succeeding segment .08"'™. 

When mature segments are .placed in glycerine and studied with a 
low magnifying power, the ovaries may be seen as two long, somewhat 
opaque bodies, lying at the posterior end of t;he segment, one on each 
side of a transparent median space and extending nearly to the middle 
of the segment. 

The reproductive aperture is marginalj about the middle of the seg- 
ment. The cirrus was retracted in all the specimens, but it could be 
seen, together with the va8 deferens^ lying in a coil in the middle of the 
segment. Several large ova were observed lying loosely along the 
median line, from the anterior end of the segment back" to the front end 
of the ovaries. These ova vary greatly in size and shape. They appear 
to be quite large in proportion to the size of the segment, and are, 
moreover, comparatively few. Measurements of average ova yielded 
the following results: .017 by .011™"^; .019 by .01°»°»; .022 by .011»»"«; 
,017 by .013™*". An elongated ovum measured .05 by .011"*™ j another 
,047 by .014™™ ; a pear-shaped one was .03™™ long, .014™™ in its greatest 
breadth, and .008™™ in its least breadth. 

The following measurements were obtained from living specimens: 



DimensioDS. 



Length 

Breadth of head, r 

Length of bothrium 

Breadth of bothrium 

Breadth of neck 

Distance to first segment 

Length of first distinct segment 
Breadth of first distinct segment 

Length of last segment 

Breadth of last segment 

Namber of distinct segments ... 



N0.I. No. 2. Na3. No. 4. 



7.60 



.60 
.10 
.09 
.40 
.06 
.10 
.20 
.20 
21 



mm. 
13.60 



.20 
.10 
.60 
.03 
.16 
1.04 
.24 
34 



m>fn. 
16.00 

.80 



.24 
.60 
.04 
.26 

1.40 
.34 

' 40 



15.00 



.04 

.10 
1.60 

33 
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Nos. 1 and 2 had the red pigment spot in the neck ; Nos. 3 and 4 
were without any red coloring matter in the neck ; Nos. 1 and 3 were 
somewhat flattened under the compressor; Nos. 2 and 4 were notcom- 
X)ressed ; in No. 2 the neck immediately behind the bothria was slightly 
swollen and measured .2°*°* in diameter, while beyond the swollen point 
its diameter was as given above ; in the same specimen the fifth segment 
from the end was .88°^™ in length; in No. 4 there were twelve mature 
segments. All the mature segments were thickest in the middle and 
tapered towards both ends. 

The vessels of the water- vascular system are very distinct in the liv- 
ing specimens ;,they could be traced from the anterior part of the body, 
where -they lie near the margins, through each pedicel to the bothria. 
Each pedicel contains two vessels, one of which communicates with one 
of the marginal vessels of the neck and the other ig| continuous with 
one of the vessels in the diagonally opposite pedicel; these vessels are 
all sinuous. Strong bands of longitudinal muscles run from the neck 
into the pedicels and to the bothria. As each of the numerous loculi 
acts as an independent cupping-disk, their combined action must enable 
the parasite to adhere with considerable power to the mucous mem- 
brane of its host. The cirrus, although retracted in every case, was seen 
in sections of a segment to be covered with spines ; the cirrus appears 
to be slender and the spines are minute. 

In size of strobile, shape of segments, size of ova and echiuate cirrus, 
B. flexile agrees with Van Beneden's E. minimum. There was not a sin- 
gle individual in the lot of twenty-five specimens, however, whose both- 
ria agree with K minimum. 

11. Ehinebothrium cancellatum sp. nov. 

/ \_Caneellaiti8, latticed.] 

[Plate v, Figs. 6-8.] 

Head with four lateral bothria, which are elliptical and mounted on 
short pedicels ; faces of bothria with about twenty-one loculi arranged 
somewhat trilineally ; anterior margins of bothria free, slightly project- 
ing, posterior margins appressed, neck broad and flat at base of bothria, 
somewhat constricted behind head, and almost immediately crossed by 
tine, closely-crowded, transverse lines ; distinct segments make their ap- 
pearance 1™™ or less back of head ; the segments are much broader 
than long throughout the length of the strobile until near the posterior 
end, where they are as long or even longer than broad ; they are convex 
on the margins, so that the marginal outline of the strobile is crenulate ; 
the chain of posterior segments is rather moniliform ; the anterior and 
median parts of the body are crossed at more or less regular intervals 
bydistinct transverse lines, which give rise to the deceptive appearance 
of elongated transversely wrinkled bothria; body rather flat and thinj 



Digitized by VjOOQ IC 



772 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [54] 

length, 25">°» ; breadth, 1 to 1.5*"™ ; genital apertares marginal; cirru> 
echinate. 

Habitat. — Rhinoptera qtiadriloba; spiral valve; three specimens; 
Wood's Holl, Massachusetts, July 20, 1887. 

The three specimens which furnish the data for the present descrip- 
tion were found in the posterior fold of the spiral valve of the cow- 
nosed ray (Rhinoptera quadriloba). 

When first placed in sea-water they were rather active. The ex- 
tended bothria gave the head somewhat the appearance of a peltate 
leaf. The face of each bothrium is divided into twenty-one pits or loculi. 
The arrangement of these loculi in every case in the living specimeus 
appeared to be definite and the number constant. There is first a 
longitudinal row of five comparatively large loculi, occupying the mid- 
dle line of the bothrium; then a small pit at each end, and seven pits 
on each side, making twenty -one in all. The loculi are larger towards 
the posterior end of the bothria than they are in front. In alcoholic 
specimens the edges of the bothria are curled inwards so that it is not 
always easy to count the exact number of loculi. The characteristic 
appearance of a circle of about sixteen loculi around the circumference 
of the bothrium and a longitudinal row of five at the bottom of the face 
of the bothrium can be made out in most cases. In one of the speci- 
mens, when cleared up in oil of cloves, there appeared to be eighteen 
loculi around the border, which, together with the five central ones, 
would make twenty-three instead of twenty-one. From this circum- 
stance I am therefore as yet in some doubt as to whether the number 
of loculi is always constant. The ribs which outline the loculi are thick 
and n]^scular and give to the margins of the bothria a creuulate out- 
line. The pedicels are very short and thick. The bothria are lateral, 
their posterior ends rather thick and slightly fiaring. In consequence 
of this the head of alcoholic specimens is sagittate in marginal, squarish 
in lateral view. In the living worm, when at rest, the bothria are 
elliptical. 

The first segments begin as fine transverse wrinkles. In one speci- 
men the first distinct segments began about 1'"™ back of the head and 
were .03™™ long and .4™™ broad. What appears to be a characteristic 
of the species is the occurrence at short intervals of very distinct trans- 
verse lines which divide the body into pseudo segments. These upon 
superficial examination might be mistaken for true segments. When 
examined carefully, however, they are seen to be made up in each case 
of a number of true segments. In one specimen the first of these trans- 
verse lines appeared 3.2™™ back of the head, the next 3.8™™, and follow- 
ing this two others 5 and 7™™, respectively, from the head. These pseudo 
segments are formed in some cases by the natural division between two 
segments becoming very distinct, in others by an entire segment be- 
coming thin and transparent. 

Following are the measurements, in millimeters, of a living specimen: 
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Leiif^tb, 25.55 ; length of bothrium at rest, .7 ; breadth, .53 ; breadth 
of head, 1.23; breadth of first segments, about Ibackof head,4 ; length, 
03 ; breadth of median segments, .72 ;, length, .15 ; average length of 
posterior segments, .13; breadth, .8. 

In the above specimen there was a constriction behind the head .28™°* 
in diameter, while immediately behind the constriction tbe neck was 
,4(5mm in diameter. Near the posterior end of the strobile there was an 
enlargement due to contraction, which was 1.1*"™ in diamifeter. In an- 
other specimen, 20™™ in length, the first segment began less than 1™™ 
from the head, where they were .8™™ broad and .05™™ long. The median 
segments were 1.4™™ broad and .1™™ long. The posterior segments 
were narrower, breadth, .44™™, length, .40'"™, with rounded angles, 
the strobile here being somewhat moniliform. 

The vessels of the water- vascular system were quite evident in the 
living specimens, both in the body and the bothria. One set of longi- 
tudinal vessels, consisting of a single vessel near each margin, was pe- 
culiar in that each vessel was quite irregular, swelling out into suboval 
enlargements and giving off short lateral branches at intervals. These 
may be nervous vessels. 

When the specimens were placed in alcohol the longest of the three 
contracted until it was shorter than the others. 

Anatomy of the segments and bothria. — A few of the posterior segments 
of one specimen were stained with carmine and cut into longitudinal sec- 
tions. The segments all proved to be immature, and consequently only 
a comparatively few points in their anatomy could be made out. 

The outer coat of the muscular wall is composed of two layers of 
finely fibrous tissue, an outer layer of circular, and an inner of longitu- 
dinal fibers. In sections these two sorts cross each other at right an- 
gles, forming a net- work with rectangular meshes. Beneath the outer 
fibrous layers is a thick layer of densely granular tissue. The granules 
'Stain deeply with carmine, and are from .003 to .006™™ in diameter. 
Beneath the granular layer is a layer of longitudinal muscle fibers. 
These are larger than the fibers in the outer longitudinal layer, and 
are arranged in straight, parallel fascicles, which are from .0025 to 
.005™™ broad and .0025™™ apart. 

The most prominent organ in these segments is the cirrus and its 
sheath. In all cases the former was retracted. The external opening 
of the cirrus is at the margin near the anterior edge of the segment. 
The sheath, with the inverted cirrus, extends a little past the middle 
line of the segment. The cirrus when extruded must be therefore rela- 
tively quite long. The sheath enlarges towards the center of the seg- 
ment, where its diameter nearly equals the length of the segment. 
The length of one was .28™™ ; its diameter at base .027™™. The cirrus 
throughout all its length is thickly beset with spines. The spines at 
the base are much longer and stouter than those along the middle and ° 
at the apex. Some of the basal spines were .008™™ in length, and .003™™ 
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broad at baso. Tliey arc straight, with sharply recurved and hookeil 
cxtreiiiities. 

I have not yet saceeeded iu 4Dakiug out the other genital orgaos 
with entire certainty. The sections show near one of the lateral faoev^ 
a numlier of irregular masses, which, from their striated appearance 
and absence of stained nuclei, I susiHJct to represent the convolnt^l 
vas deferens. ' Toward the interior of the segments these give place 
to irregular granular bodies from .02 to .04"*°* in diameter, which till 
the interior of the segment around the muscular cirrus sheath. These 
bodies evidently represent the spermatic capsules of the testes. I fiud 
no traces of even the beginning of' female genitalia in these segments. 

Transverse sections of the head show that the loculi are formed by a 
dense layer of parallel radiating fibera, which is very sharply defined 
from the deeper tissue of the bothria. This layer is about .05™"» tliick 
at the bottoms of the loculi, but is somewhat thinner at the edges. 
It appears to consist of columnar epithelium. Where two loculi join, 
this layer of radiating fibers in each rises to form the separating costa. 
The transverse section of a costa therefore shows it to be composed of 
two layers which are confluent at the outer edge. This radiate fibrous 
tissue contains a few scattered granules, which, although very small, 
in several instances proved to be distinctly nucleated. The radiatiufif 
fibers of the bothria themselves originate from a thin layer of fiue 
fibers, which in many places seems to have separated from the tissue 
beneath, but which, iu normal position, rests on a layer of coarse lougi 
tudinal fibers in the center of the bothria. Towards the edges of the 
bothria the coarse longitudinal fibers disappear and the layer of radia 
ting fibers is succeeded by the outer granular tissue of the head, iu 
which there are a good many longitudinal fibers. . 

Four principal vessels are cut by these cross-sections. Of these, two 
lie near the center of the head and are .016°^' and .02"*"* in diameter, 
near the middle of the length of the head. The others are larger, ob- 
long, and are situated near the margins. Near the middle of the head 
the inside diameters of one of the marginal tubes were .025 and .016""", 
the outside diameters .032 and .038""". These dimensions are some- 
what exaggerated since the sections were carried a little obliquely 
through the head. 

Transverse sections of the neck reveal the same alternation of mus 
cular layers as noticed in the segment. The fascicles of the thick layer 
of longitudinal muscles are oblong in section and are disposed radially 
around the central space. This layer is interrupted for a short distance 
at the margins, where the granular central space is continuous with the 
granular layer, outside the fascicular layer. 

In some sections there are three, in others there appear to be four, 
vessels near the margins. Two of these are larger than the others. 
The outer one of these two, that is, the one nearer the margin, has a 
definite limiting wall, while the other is more irregular iu outline and 
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ill places contains a fine granalar substance. The latter vessel I take 
to represent the irregular longitudinal marginal vessel noticed in the 
living specimens, and which may be a nervous vessel. . 

In sections of the head the bottoms of the faces of a marginal pqrir of 
bothria lie very close together. The inner core of the head is thus very 
narrow, and composed mainly of coarse longitudinal fibers, with an inner 
granular core in which lie the aquiferous vessels. This species appears 
to be near Echemeihothrium tumidulum Budolphi.* 

The published descriptions of E. tumidulum^ however, agree, in the 
main, in saying that the first segments are extremely long and narrow, 
and that the bothria are divided into loculi by transverse costae and a 
median partition. 

The former of these differences might be reconciled by supposing that 
the pseudo-segments of B. cancellatum have been taken for true seg- 
ments by former describers. 

The difference between the bothria of 22. cancellatum and E. tumidulum 
is too profound to admit of .reconciliation. No median row of loculi is 
shown in any of the published figures of E. tumidulum that I have seen, 
while in B. cancellatum it is very evident g^nd could not possibly be mis- 
taken for a median partition. 

12. Bhinebothrium longicolle sp. noV. 
[Platevi, Figs. 1-4.] 

Bothria four, marginal, linear-oblong, attached at middle point by 
short pedicels, ends free, margins crenulate, faces boatshaped, deeply 
concave from side to side or with edges appressed, divided into loculi 
by about twenty-four transverse costae and a median partition, very 
versatile. Neck long, slender, smooth, cylindrical, rounded posteriorly 
and separated from the body by a constriction. Body behind constric- 
tion a little smaller than base of neck, at first cylindrical and crossed by 
minute transverse lines which soon give rise to distinct segments. Seg- 
ments at first very short, increasing in length uniformly, near poste- 
rior end as long as broad with posterior edge very slightly overlapping 
succeeding segment. Posterior segment elongated or, if contracted, 
. with very convex margins. 

Genital apertures marginal, male and female approximate. Length, 
28mm . breadth, .6*°°*. 

Habitat. — Myliobatiafreminvilleij spiral valve; two specimens. Wood's 
HoU, Massachusetts, August 5, 1887. 

This description is based on two specimens from the spiral valve of 
the sharp-nosed ray {Myliobatis freminvillei). The stomach of the host 
was empty and there were no other parasites found. 

* BotkriocephahiB tumidulus Riid., B. Echetieis Leuckart, Petalocephalua tumidulus 
Van Lith de Joude, Tetrabothrium tumidulum Rud. Dies, and JUckeneibothrium tumidu- 
lum fieneden, Dies. 
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Following are the ineasarements of a living specimen : 

Millimeters. 

Length 28.00 

Length ofbothria 2.00 

Breadth of bothria, middle 20 

Diameter of neck near head ...« 16 

Diameter of neck at base 32 

' Diameter of constriction between neck and body 18 

Length ofncck 7.00 

Length of iiret distinct segments 03 

Breadth of first distinct segments 40 

Length of median segments 20 

Breadth of median segments 60 

Length of posterior segments 1.00 

Breadth of posterior segments. 40 

Measarements of median and posterior segments were made with dif- 
ficulty on account of the incessant and active movements of con- 
traction and expansion of those parts. The bothria, likewise, were io 
constant motion and exact measurements of them could not be 
obtained. The measurements given abo*e are, however, approxi- 
mately correct. In the living worm in sea-water the bothria and 
pedicels are yellowish white, the neck and head between the botbria, 
bluish white, anterior segments yellowish white, remaining segments 
yellowish white at center with bluish white border along each margin. 
The bothria were exceedingly active and they changed their position 
constantly. The ends of the bothnia being free and the whole organ 
turning easily on its pedicels as on a pivot, it is therefore possible for 
an infinite number of positions to be assumed. While the restin^c 
position of a bothrium is that in which its long axis is parallel with the 
axis of the body, it is occasionally thrown forward and turned so as to 
lie across the top of the head at right angles to the longitudinal axis 
of the head. The ends of the bothria sometimes turn towards each other^ 
sometimes they are reflexed. These movements and the resulting posi- 
tions are all exceedingly graceful. The diameter of a pedicel, although 
variable in life, is about, .36™"* and the thickness of a bothrium near the 
pedicel about the same, .36™°*. When one of the specimens was put in 
fresh water the bothria became arcuate, their ends being reflexed, while 
the margins of the boat-shaped faces were closely appressed. The epi- 
dermis of the body also became loosened and in places was detached. 

In fresh water and in alcohol the head and neck contract but little 
while the body contracts very much. In the alcoholic specimens the 
ends of the bothria are flexed so that the head is nearly globular. 

The long, cylindrical neck of the living worm, when viewed with 
transmitted light, was seen to be traversed by a dark central line and 
by many wavy or crinkled longitudinal fibers. When moderately mag- 
nified, the dark central line appeared to lie between two inclosing dark 
lines, as if in a tube. The neck, while very flexible and often changing 
its position, was not observed to contract or expand. 

Oneof the specimens has a crenulated marginal outline to the pos- 
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culax and the deeper layer of longitudinal muscles. The body, from 
the constriction which separates it from the neck, to the posterior seg- 
ments, was, in life, very contractile, and was constantly shortening and 
elongating itself. 

The genital apertures are marginal and situated about the middle 
of the segment. The vagina opens immediately in front of the cirru». 
The two organs have a common external cloaca. Ova were observed 
escaping from the middle of a margin of one segment and from the an- 
terior edge of another, in a specimen which was somewhat flattened 
under a compressor. Each ovum consisted of a hyaline envelope in- 
closing a granular mass. The dimensions of these living ova are: 
diameter of outer hyaline envelope .0279"™'" ; diameter of inner granular 
part .0203"»°». 

In the alcoholic specimens these ova have undergone considerable 
modification. The hyaline envelope has, in most cases, collapsed and 
adheres to the granular interior as a closely investing membrane. This 
investing membrane has in most cases a very irregular outline. It has 
the appearance of sending out radial prolongations which are often as 
long as the diameter of the granular mass. In a very few cases the 
hyaline envelope is but little contracted. The diameters of the ova, 
with collapsed investing membrane, vary from .008 to .014™"*. The 
greatest diameter of an ovum with an unbroken envelope was .022™™, 
the diameter of its granular contents being .016™™. The latter is deeply 
stained with carmine. These ova are not free but are in a loose cluster 
which is held together and attached to the segment by fine interlacing 
hair-like fibers. 

The cirrus is long and slender, and, so far as observed, without spines. 

Anatomy of posterior segments, — Thin sections were made of two seg- 
ments from near the posterior end of one of the specimens. The citti- 
icle at the margins had disappeared in some places, in others it still 
adhered and presented a brokenly serrate outline. Beneath the cu- 
ticular layer is a thin coat of fine muscular fibers, consisting of an 
outer layer of circular and an inner of longitudinal fibers. This is un- 
derlaid by a coarse granular layer, and this again by a layer of coarse 
longitudinal fibers. The latter present a very peculiar appearance. 
They are surrounded by granular tissue, while many of them are char- 
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actemed by saccessive ODlargements, bo as to h'^ve a decidedly monili- 
form oatline. The segments from which these sections were made were 
constricted at the extremities and bulging in the middle. The longita- 
dinal fibers conformed to this subspherical shape, being straight in the 
vicinity of the median line and carving towards the margins. 

The cirrus in these sections is scon to be long and slender and to lie 
in many convolutions within a cylindrical sheath which extends at least 
to the middle of the segment. The center of the segment is filled with 
large, coarse granular masses, the spermatic capsules of the testis. 

The ovary is a folded or crumpled glandular organ and lies near the 
posterior edge. In the middle of the ovary, in two of the sections, there 
was a circular body, like a rosette, which is probably the shell gland. 

A convoluted sinuous tube extends from the ovary along the median 
line. It was traced nearly to the base of the cirrus sheath where it was 
lost. It is probably the vagina, which in living specimens was seen 
to open immediately in front of the cirrus, but which was not evident 
in these sections. Those sections did not contain any ova. The speci- 
men from which the sectioned segments were taken^was evidently im- 
mature. 

The mature segments are converted into mere cases for containing 
ova. Apparently all the tissue of the inner part of the segment, except 
that which contributes to the formation of ova, 4s converted into fine 
fibrous tissue which escapes from the ruptured segments along with 
the ova and serves to bind them together into loose clusters. Large 
convoluted masses of very fine fibrous tissue were abundant in the 
mature segments. 

Spongiobothrium Linton. 

Characters emended. — Body articulate, taeuiteform. Head separated 
from body by neck. Bothria four, in lateral pairs, pediceled, with crisp- 
folded or auriculate edges, which are crehulate and the auriculate flaps 
finely costate on account of a marginal row of loculi with muscular bor- 
ders ; unarmed and without transverse costse on face. No myzorhyn- 
chus, no supplemental disks. Genital apertures marginal. 

The crisp-folded edges of the bothria produce an effect which suggests 
Leuckart's Bothriocephalus flos {Anthobothrium auriculatumvar. centi/o- 
Hum Dies.) The costate flaps suggest relationship to Ehinebothrium. 

The bothria are not opposite in the sense of being cruciformly ar- 
ranged, as might be inferred from the original description, but are in 
lateral pairs, each being, in fact, the termination of an apparently im- 
mobile pedicel. 

13. Spongiobothrium variabile Linton. 

Report of U. S. Fish Commission for 1886, pp. 462-464, Plate ii, figs. 13-19. 

Specific characters emended, — Head broad, appressed. Bothria four 
pediceled, fan-shaped, in lateral pairs, their faces and margins with 
numerous frill-like lobes which are sometimes gathered into a more or 
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Genital apertures, male and female approximate, in a marginal de- 
pression about the posterior third. Maximum length 90°*°". 

Rahitat. — Trygon centrura^ spiral valve, August, 1884, July 29, 1886 ; 
four specimens on each occasion. Wood's HoU^ Massachusetts. 

I append the following additional data obtained from a lot of speci- 
mens collected July 29, 1886. 

The specimens in this lot measured, while living, 66, 74, 82, and 90™"* 
respectively. The bothriaofall were finely frilled pn the edges. The head 
of one of the specimen measured 2™"* in breadth and L15™™ in thick-* 
ness. The free proglottides, which accompanied these specimens, were 
quite active and exceedingly changeable in form. Their usual shape 
was elongated with the anterior end contracted into a kind of knob. 
The greater number of these proglottides while they were yet in the 
water and active burst open on one of the lateral faces. From the lat- 
aral apertures thus formed, ova and a part of the genitalia were forced 
out. The latter remained protruding from the latefral aperture as an 
ivory-white, cotton-like mass. The cirrus, which ^as protruded in 
many cases, is very long and slender. 

The living ova were comparatively large. Each one consisted of a 
transparent globular pellicle, within which were from three to five g^'an- 
ular masses, which seemed to be nuclei undergoing normal develop- 
ment. The diameter of a single ovum was .18™™. The diameter of a 
single granular mass .02™™. 

A re-examination of the mature segments with the aid of thin sec- 
tions enables me to add the following data regarding the anatomy. The 
convoluted mass of tubes in the center of the posterior segments ap- 
pears densely striated in a section stained with carmine. It is evi- 
dently the vas deferens crowded with spermatozoa. In the anterior 
part of the section there are numerous circular patches of granu- 
lar and striated tissue. The large, globular granular masses which 
fill the anterior two-thirds of the median segments are evidently the 
spermatic capsules of the testes. The cirrus is long and densely cov- 
ered with spines, which appear to be easily removed from the protruded 
organ. The spines at the base of the cirrus are relatively long, rather 
slender, nearly straight, slightly recurved at the slender point and have 
a short basal articulation. Length of spine at base of cirrus, in one case 
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.01G™»», with diameter at base .003"»"» ; in another case, length of spines 
.022'»», length of basal part .002»»'", diameter .0027 to .003G'"'«. 

The vagina is a narrow, mnch convoluted tube which originates be- 
tween the two lobes of the ovary, in the posterior part of the segment 
It follows the median line to a point on a level with the cirrus bulb, 
where it turns abruptly towards the margin to open immediately iu 
front of the cirrus. Immediately in front of the inner end of the cirrus 
bulb it enlarges suddenly into a vaginal sinus. This vaginal enlarge- 
ment, in one section, was .2°>'" in length and .04*"™ wide at widest 
part. The beginning of the narrow part appears to be lined with imnute 
bristles. A few loose spines of the cirrus were observed in the vaginal 
sinus. These may have been carried over from the base of the cirrus, 
which lies near by, by the knife, or they may have become detached 
from a cirrus during copulation before the specimen was killed. 

In the free proglottides with ripe ova, there is a large oval aperture 
on one of the lateral faces for the escape of ova. One of these oval 
apertures measured .4 and .3""" in its two diameters. In these ripe 
•l>roglottides the ova fill up almost the entire interior. The proglottides 
are in fact converted into mere sacs containing ova. In the alcoholic 
specimens the ova are small, granular, with a thin, irregular, and col- 
lapsed investing membrane. The diameter of the granular part is .02"^'". 
The ovaries are elongated oval organs occupying the posterior third of 
the segment, extending from the posterior end of the segment almost to 
the cirrus bulb. 

The costate appearance of some of the prolongations of the edges of 
the bothnia, which was alluded to and figured in the original account 
of this species, was not properly understood when the original descrip- 
tion was written. It is to be accounted for, 1 think, in this way : When 
the border of a bothrium is prolonged, the prolongation will, of course, 
be bordered by the marginal row of loculi. As a prolongation becomes 
narrower, it is at the expense of that part which lies within the marginal 
loculi. In very narrow prolongations the row of loculi on opposite sides 
of the prolongation become approximated on either side of a line which 
is made up of the inner edges of the two rows of loculi. Such a flap 
when flattened out looks something like a linear pinnate leaf with a 
prominent midrib. 

In this lot of specimens, as in the lot which furnished the basis of my 
former description, there are two varieties. In one the anterior and 
median segments are uniformly broader than long, becoming squarisb 
toward the posterior end, the margins of the strobile crenulate. In the 
other the segments soon become longer than broad, slender with par- 
allel margins, the strobile filiform with entire margins. These two 
forms are figured in my former paper. They probably arise from dif- 
ferent states of contraction, but it is somewhat singular that each small 
lot should furnish examples of these two distinct forms. 
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This genus is established to accommodate some peculiar cestoids from 
the spiral valve of the dusky shark {Careharias obscurus.) 

No indication of true bothria nor of supplemental disks was found 
either in the living specimens or in preserved specimens made trans- 
l>arent with glycerine or oil of cloves; nor could any such indication 
be found in a series of sections of the head. 

On account of the small amount of material and the unsatisfactory 
results of my study of it, I have determined to put this genus in the 
family Tetrabothriidce for the present. If my interpretation of the 
homologitJS of this fotm is correct, it should be put in a new family, for 
which the term Oamobothriidce, also suggested for the problematic 
genera Leeanicephalum and Tylocephalum, would be fitting. 

14. DisGOcephalum pileatum gen. et sp, no v. 
[Plate X, figs. 1-7.] 

Head, a transversely-flattened apical disk, entire, oiv'with a single lat- 
eral notch, followed by a much smaller, globular, inflated, cervical mass, 
with botryoidal or corrugated surface, yellowish in color, and sepa- 
rated from the apical disk by a narrow, orange-colored band, unseg- 
mented part of body narrower than head merging into segmented body. 
Anterior segments very short, much crowded; subsequent segments 
longer than broad ; mature segments irregularly squarish, very change- 
able in living specimen. Strobile flat, increasing in breadth uniformly 
to the beginning of mature segments, beyond which point it is some- 
what narrower. 

Genital apertures marginal a little in front of middle, male and, 
female approximate. Cirrus long and slender, vagina opening in front 
of cirrus. 

Length, maximum 530'""* ; diameter of anterior disk 3 to 5™'"; great- 
est breadth of body 3 to 5»"»\ 

Habitat. — Careharias obscurus^ spiral valve. Wood's Holl, Massachu- 
setts, July 19, 1886. One adult, three youug. " 

In the single lot of specimens which furnishes the data for this 
description there are two distinct varieties. 



* This genus is put provisionally in the family Tetrabothriidce. 
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ri;«[nH;uvcijr j uuuiiuor, » yvuu^ BjieciiueUy measunug IQ aiCOUOl 4U™™ in 

loiiffth, diameters o/ anterior disk 2.1 and 2.2"»"» respectively. 

Var. /5^.— Apical disk large, with profound lateral notch. Of this va- 
riety there were two specimens which did not diflfer ranch in size. One 
of them while living meiisured 75""" in length, diameters of anterior 
disc 4.5 and 5""" respectively. 

The following measurements of the adalt specimen were obtained 
while it was yet living : 

MJlimeters. 

Lougtli of specinieu 530. 00 

Mart^inal diainoter of di«k 3.50 

Lateral diameter of disk 3.00 

Thickness of disk 1.55 

Diameter of cervical mass 2.00 

Breadth of unsegmeuted part of body 1.12 

G reatest breadth of body, 1 15""" from head , 5.00 

Length of segments, 115'"™ from head 1.00 

Length of posterior segments 2,45 

Breadth of posterior segments 3.25 

Longer diameter of ova 0.11 

Shorter diameter of ova 0.08 

The dimensions of the posterior segments are approximate, the seg- 
ments themselves being quite variable. 

These parasites were found in July, 1886, attached to the mucous 
membrane of the spiral valve of a dusky shark {Carcharias obacurus). 
When found they were firmly attached, the flat anterior disk being en- 
tirely embedded in the mucous membrane of the host. The only part 
of the head that was visible was the yellow, globular, inflated mass, 
behind the disk. When the worms were removed, which was effected, 
in each case, with some difficulty, a flat pit with a narrow opening was 
left in the mucous membrane. 

That part which I have interpreted as the head is a muscular, com- 
pact, transversely flattened, terminal disk, which, in the adult and one 
of the smaller specimens (var. a), is slightly convex in front and con- 
cave behind, with bluntly rounded entire edges. In the larger speci- 
men there was a very faint indication of a lateral notch on the edge of 
the disk. In these specimens there was no tendency to appress the 
sides of the disk. The head, in fact, resembled in shape a cloth-covered 
coat button, in which the disk represented the flat, exposed part of the 
button and the inflated cervical mass that part of the button by which 
it is fastened to the coat. In the alcoholic specimens the disk of var. a 
is convex and yellowish-white above, flat and ashy gray below. On 
the under side there are three or four radial slits, which are prObahlj 
cracks in the cuticle, due to the effect of the preservative. 
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and absolutely larger than those of var. a. 

With the exception of a tendency to appress the edges of the disk, 
which movement was accomplished slowly, no motions, either locomo- 
tile or those of dilatation or contraction, were observed in the disks of 
the living specimens. 

Immediately behind the broad disk there is a constriction which in 
the living worm is marked by a narrow orange-colored band. Behind 
this the neck expands into a globular mass, yellowish in color and with 
a corrugated or fluffy surface. It is much smaller than the anterior 
disk, and appears to be made up of a number of inflated folda. This part 
was not observed to change its shape during life; its surface remained 
pretty uniformly corrugated. The alcoholic specimens -show some ir- 
regularity, in that some ot the inflated folds are much larger than 
others. 

There was no indication of either bothria or auxiliary acetabula on 
either the disk or the cervical mass, although the latter, as a whole, 
much resembled the head of a Phyllobothrium in a highly contracted 
condition. 

The body in the adult specimen (var. a), immediately after enaerging 
from the cervical mass, increases slightly in breadth, although still 
quite narrow. Transverse striae b&gin a short distance back of the 
head. The anterior segments are closely crowded together and several 
times as broad as long. The median segments are rectangular and three 
times as long as broad. The posterior segments are irregularly squar- 
ish. In the living worm the posterior segments change their shape so 
incessantly that it is difficult to make measurements. The strobile is 
flat and increases in breadth regularly from immediately behind the 
head to the^first mature segments, from which point the breadth some- 
what decreases. The mature segments are squarish, usually broader 
than long, but quite variable. Near the posterior end there is a tendency 
towards elongation, so that some segments occur which are longer than 
broad ^ others are elongated posteriorly, the posterior end becoming 
appressed and narrower than the anterior. 

The posterior end of the mature segments are, in alcohol, dark colored 
on account of the ova. There is also a longitudinal dehiscent opening 
along the median line. 

The aperture of the male genital organ is easily seen to be marginal, 
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UHually a littlo iu front of the middle poiat The cirraa is very long 
and, 80 far as could be made out, is smooth. In order to determine the 
exact position of the vagina it was necessary to make an examinatioD 
of thin sections. 

One of the two specimens of var. /?, after having lain for twenty -four 
hours in sea- water, measured 75™"* in length. For the first 35™"* the 
segments were much crowded and several times as broad as long. The 
posterior half consisted of segments about as long as broad. The ex- 
treme posterior segments were a little longer than broad. The pes* 
terior half of the body was much narrower than the antero-median part 

Following are measurements of the living specimens var. /?. Leugth 
75""»; lateral breadth of disk, 6"»"»; marginal breadth of disk, 4.5°^°*; thick- 
ness of disk, 1.1™"»; diameter of cervical mass, 2.1"*"*; length, 1.5™"* 5 
breadth of body immediately behind head, 1.15"*°*; thickness at same 
point, .35*"'** ; greatest breadth of body, 2.45"*"* ; length of posterior seg- 
ments, 1.4'"'"; breadth of posterior segments, 1.3"*"*. 

The strobile, particularly in the vicinity of the median segments, was 
very active and constantly changing its shape by alternate contraction 
and expansion. 

The smaller specimen of var. a was not measured while living, but^as 
an alcoholic specimen, measured 40"**" in length ; the two diameters of 
the disk 2.1'""' and 2.2"*'", respectively; thickness of disk, .96"*"* ; diameter 
of cervical mass, .86"*"* ; length of cervical mass, .44"*°*. 

This specimen exhibited a phenomenon in the anterior part of the 
body, which, if not the result of mutilation, is a curious abnormal fireak. 
For a distance of about 16"'"* back of the head, beginning at the base of 
the cervical mass, the body is double. It appears to be double at the 
point where it leaves the head and where inclosed by the ruffle-like 
folds of the base of the organ. 

A few small, slender, fusiform free segments were found associated with 
these worms, of which they were at first taken to be the mature pro- 
glottides. They were about 3'""* long and 1™"* broad. After a careful 
examination of these segments I find that they do not belong to the 
mature strobile^ and I am disposed to regard them as belonging to some 
other cestod. 

It is worthy of note that no parasites were obtained from this shark 
except the four individuals mentioned in this description, aqd these free 
segments, eight or ten in number. The only parts of the shark that • 
were brought into the laboratory were thehead and viscera. They were 
then identified as belonging to a specimen of Garcharias obscurus. I am 
almost tempted now to doubt the validity of the identification, since the 
l)arasites are so very different from what I have been accustomed to 
find in G. obscurus. 

The cervical mass in the adult specimen was not so distinctly yellow 
as in the others, moreover the anterior part of the body, immediately 
behind it, exhibited a faint pinkish tinge, a feature which was not ob- 
served in the others. 
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of the body. The latter enters the cervical mass from behind and at 
first seems to be independent of it, being surrounded by the posterior 
i'rill-like lobes of that organ within the cervical mass. The anterior part 
of the body is seen to enlarge into a kind of.central core, which in part, 
at least, is continuous with the anterior disk, and into which it expands. 

The'cervical mass while in great measure free from the anterior disk 
and the inner core, is in reality intimately connected with both. The 
disk is composed of very densely compacted muscular fibers near the 
exterior, with a somewhat looser texture in the central portions. The 
dense tissue of the exterior can be traced back into the core or central 
part of the cervex. A line of demarkation can be distinguished be- 
tween the disk and the anterior part of the core, on the one hand, and 
the crisp folds of the cervex on the other, while at the posterior part of 
the core no such line of demarkation exists between it and the cervex. 
Longithdinal muscular fibers from the anterior part of the body con- 
tinue into the central core, thence some radiate into the frilMike folds 
of the cervex, while others continue into the anterior disk, where they 
diverge in all directions to form the latter organ. Branches of the 
water- vascular system were observed in the anterior disk, the central 
core,' and the inflated folds of the cervex. A section of the latter organ 
resembles a cluster of racemose glands radiating from a central core. 
Bundles of muscular fibers radiate from the central core to the deeply 
and crisply folded exterior. The tissues of this part are very loose and 
open, and the external folds of the surface are thin and transparent. 
Although no movement was observed in this organ in the living worm, 
it is evident from the presence, in considerable quantity, of muscular 
fibers and the voluminously folded surface as revealed in sections, that 
it is capable of great change of form. Its loose and delicate structure 
shows it to be, at least histologically, homologous with the crimped and 
folded bothria of many of the Phyllobothrince. The organ doubtless 
serves an analogous purpose to the bothria of such forms. Its structure 
shows that it is pre-eminently adapted for absorption. On the other 
hand the structure of the anterior disk as clearly shows it to be an 
organ whose chief use is to enable the parasite to adhere to its host. 

Musculature of body. — The anterior part of the body, immediately be- 
hind the head, as shown in transverse sections, consists of a thick outer 
layer which appears to be composed, for the most part, of radiating 
fibers. This layer is succeded within by a narrow layer of circular 
fibers. The latter surrounds an elliptical central space in which there 
are longitudinal fibers, most abundant on its outer circumference ad- 
jacent to the circular layer. In this central space the cut ends of four 
aquiferous vessels are seen. These lie in pairs toward the margins. 
Each pair comprises a larger and a smaller vessel, lying near-together, 
the smaller being the one which is nearer the margin. ^' '^^"^ ^^ _ 
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The walls of the mature proglottides are very thin. They oonsist of 
an oator caticalaf layer and an inner granulo-mnscalar layer. The 
muscular fibers in this layer ere very inconspicuous. 

The small amount of material at my disposal has prevented me from 
making as thorough examination as the importance of the subject de 
mands. 

Anatomy ofproglottidei. — The cirrus is exceedingly long and slender 
and emerges from a point a little in front of the middle of the margin. 
The original opening is a little in front of the cirrus. Both sexual 
organs have a common marginal cloaca which has a thickened muscalar 
border. 

The cirrus bulb, when the cirrus is retracted, is oblong, about .28°^ 
in diameter and .G""» in length, and lies at nearly right angles to the 
margin. The vas deferens is a very voluminous tube which lies near 
the center of the segment at the base of the cirrus bulb. Some convoln- 
tions of this organ in one section were found to be .14"*™ in diameter, 
or equal to one-half the diameter of the cirrus bulb. The vas deferens 
in this case was filled with spermatozoa. 

In those segments which immediately precede the ripe proglottides, 
the anterior part, and indeed the greater part of the interior of the seg- 
ment, is filled with granular, globular masses from .070 to .086°*™ in di- 
ameter. These were found in longitudinal sections of segments, to be 
arranged in racemose clusters on branches which are transverse to the 
axis of the segment. These granular masses evidently represent the 
testes, and the branches on which they rest, ducts which communicate 
ultimately with the vas deferens. 

Beginning at its exterior end in front of the cirrus at the margin of 
the segment, the vagina, a tube about .OG*"™ in diameter, passes in front 
of the cirrus bulb, and in front of and a little to one side of the vas 
deferens, to the median line of the segment. It there turns abruptly 
and follows the median line back to the posterior edge of the segment, 
whore it communicates with the ovary. The latter organ is near the 
posterior edge of the segment. It consists of two lobes which lie sym- 
metrically on either side of the median line. It is made up of a ma^s 
of rounded cells, some of which were found to be nucleated and were 
apparently unfertilized ova. The diameter of the irregular non-nuclear 
masses was about .013°*°*. That of the nucleated masses, which had 
apparently left the ovary and were in the vicinity of the shell gland, 
was about .016™°*. An organ which I take to be the shell gland lies 
midway between the two lobes of the ovary, is spherical in shape and 
about .09°*°* in diameter. It appears to be a somewhat convoluted tube 
which connects in front with the vagina and also apparently with a 
median groove or cleft on the face of the proglottis. Posteriorly it 
connects with an irregular mass which I take to be the vitelline gland. 
This; when magnified thirty or forty linear diameters, in a section 
stained with carmine, appeared as an irregular, slightly striated gland- 
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a single ovum. 

Phyllobothrium Van Beneden. 

Body articulate tseniaeform, head separated from the body by a neck, 
with four opposite sessile bothria, each bothriuni lacinio-crispate on the 
margin and provided with a single ampulla-like supplemental disk. 
Genital apertures marginal. 

The species which I refer to this genus resembles Van Beneden's P. 
auriculay but differs from it in having the bothria pediceled in marginal 
pairs, a feature, which, it would seem, requires the generic characters 
to be emended so as to admit this peculiarity. 

I have referred Phyllobothrium thysanocephalunij of my former paper 
to the new genus ThysanocepJialum^ of the sub family Phyllacanthince. 

15. Phyllobothrium foUatum sp. nov. 
[Plate VI, Figs. 5-10.] 

Head broad and flat^ Bothria four thin, leaf-like, sessile in marginal 
pairs, each pair mounted on a short, stout pedicel. Faces of bothria 
finely reticulated, directed forward ; borders of bothria with a distinct 
row of loculi, and with crenulate margins. Edges of bothria more or 
less rufled and folded. Each bothrium provided with a single supple- 
mental disc on its anterior edge. Neck long, broad, and flat, immedi- 
ately behind the head, quickly narrowing and becoming cylindrical, 
merging into the body. Segments begin as fine, transverse lines on the 
neck, first distinct segments very short, appearing as transverse, 
crowded wrinkles. Subsequent segments increase in length, becoming 
as long, as broad, and ultimately longer than broad. Mature segments 
with convex margins, appressed at the two extremities, but most at the 
anterior end, many of them, therefore, flask-shaped. 

In alcoholic specimens, median part of body thickened and fusiform, 
posterior segments often elliptical, and posterior part of strobile, there- 
fore moniliform, neck sometimes extremely attenuated. 

Genital apertures marginal, near middle of margin. Cirrus echinate. 
Length, maximum, 185"^°*. 

Habitat — Trygon centrura, spiral valve, August 1, 1887, very numer- 
ous. August 8, one specimen. August 10, four specimens. Wood's 
HoU, Massachusetts. 

The following measurements are of a living specimen of the first lot : 
Length, 86™™; breadth of head, 3™™ ; thickness of head, 1™"» j greatest 
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diameter of face of bothrium, about 1.2">"'; diameter of neck, lateral, 
immediately' behind head, 1"™, a little farther back, .4"™ ; distance to 
first distinct segment, about 23""*; length of last segment, 1.5'°°'. 
breadth, 1.1°'°*. The longest specimens in this lot measured, while liv- 
ing, from 165 to 185™*°. 

The head of the living worm in lateral view appears to be distinctly 
bi-lobed, and very broad. In marginal view it is quite narrow and ob- 
long. Upon a closer examination it will be seen that what appears to 
be one of two marginal lobes is really a marginal pair of bothria. The 
latter in the living worm are capable of considerable change of form. 
The edges are constantly changing their outline, but are usually more 
or less crinkled or ruffled. This sometimes assumes an apparently 
ragged appearance, but in no case, so far as I have observed, are the 
edges of the botliria tattered. 

The specimen obtained Augusts, 1887, was studied while living rather 
more carefully than any of the others, and some features noted that were 
not observed in other cases. I append the following data from notes 
made while observing the living specimen. 

The length of the specimen was 50™"*; length of pedicels about .4™"*; 
diameter of pedicel, lateral view, .28°*™; breadth of head at bases of 
pedicels, lateral view, .72™™. Bothria thin, leaf like sessile on the pedi- 
cel which bears each marginal pair. From the manner of their attach- 
ment it is difficult to make out their shape. At rest the pedicels point 
forward with /in interval between equal to a little less than the diameter 
of a single pedicel. The bothria appeared as if bent around the end of 
the pedicel so that one edge curved into the space between the pedicels, 
while the opposite edge bent around until it touched the margin of the 
neck. Each bothrium bears an auxiliary acetabulum on the middle of 
that margin which lies next to its mate. That is, the auxiliary acetabu- 
lum of a bothrium is directly opposite to that of the other bothrium of 
the same marginal pair. The edges of the bothria, while at rest, project 
and are slighly incurved, so that the face is concave from the acetabu- 
lum to the edge opposite, while it is convex in a line at right angles to 
this, or, in other words, in the line which joins the two reflexed edges of 
the bothrium. In a state of activity the bothria eflFect a progressive 
movement by prolonging that part of the border which bears the aux- 
iliary acetabula. When in this position the bothria are somewhat tri- 
angular, the acetabulum marking the apex of an isosceles triangle, while 
the base is thrown into about three folds. The edges of the bothria are 
not broken or laciniate, although often folded in such a manner as to 
present a laciniate appearance. The edges are finely crenulate, the 
crenulations being about .3™™ in diameter. The faces of the bothria 
are covered with hexagonal reticulations, like the surface of a honey- 
comb. The fibrous tissue which forms the frame- work of this reticulated 
surface, near the edges of the bothria, rises into parallel ribs, so that 
the outer rim of the thin, free edge of the bothrium, instead of being 
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aiameter about .U»"*"*. 

At the apex of the head, that \^, in the angle formed by the pedicels, 
there was a low papilla not well defined. The pedicels were marked 
with longitudinal rugae. 

The neck, at a distance of .34'"'** from the apex of the head, was .64"*°* 
broad ; at the distance of 1™"* it was about .4°*°* in diameter. Like the 
head it was flat, thin, and smooth, and decreased in lateral diameter 
for some 4*''"' or more back of the head. • The aquiferous vessels could be 
seen passing up to the head and lying, two on each side, about .1°'°' from 
the margin. The margins of the neck outside the longitudinal aquif- 
erous vessels seemed to be made up largely of transverse muscular tis- 
sue, and the central part of a mass of longitudinal spiral vessels. The 
latter are shown further on to be bundles of longitudinal muscle fibers. 
Transverse striae appeared about 7''*°* from the head. The first dis- 
tinct segments were about .Oi^^ long and .4°*°* broad. Towards the 
posterior end the segments became squarish, then longer than broad. 
Near the posterior end the segments grew somewhat narrower. At 
IQmm f^Qju f;j^Q posterior end the segments were .5^^ long and .72"*"* 
broad; the last segment was V^ in length and .34™°' in breadth. The 
posterior segments of this specimen in alcohol are elongated, with nearly 
parallel margins ; the strobile is therefore not moniliform, as is usual 
in the specimens of the other lots. 

The foregoing description is based on a specimen that had lain for 
twenty-four hours in sea- water. It was still capable of motion, and was 
at first rather transparent. After some two hours more the head and 
bothria became opaque, and the latter contracted. The measurements 
were made while the specimen was lying free in the water. 

In the specimens of the lot collected August 1, from which the 
sketches of living forms were made, the red pigment spot in the head 
was not observed, neither were the lateral pits nor the terminal papilla, 
which was faintly indicated in this specimen. In the specimens col- 
lected August 10, 1 recorded in my notes the following observations : 
Head and body yellowish white, neck bluish white ; last segments with 
large ivory-white opaque spot in the center. 
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Btrikiiig. It is a very beautiful object indeed. The loculi on the bor- 
ders of the bothria iu alcoholic specimens measure .05 by .07°*™, outside 
diameters, and .03 by .01""" inside. The auxiliary acetabulum, while 
usually visible on the anterior edge of the bothria of living specimens, 
is often found only with great diflftculty in the alcoholic specimens. 

There is really no head, properly speaking. The neck simply be- 
comes a little broader towards the anterior end and bifurcates, thus 
forming the two fleshy columns or pedicels which support the marginal 
pairs of bothria. In the alcoholic specimens the bothria are somewhat 
contracted and the pedicels shortened, so that the head loses something 
of its distinctively bilobed appearance and in lateral view appears to be 
transverse, making with the neck a figure like the letter T. The cren- 
ulated borders are much folded and crumpled. 

The character of the neck is much the same in all as in the specimen 
already described, except that the four large aquiferous vessels which 
lie in pairs about midway between the median line and the margins 
are usually sinuous. In general the neck is flattened and rather broad 
near the head. It soon grows narrower and for some distance is nearly 
cylindrical. In the living specimens the surface appears to be perfectly 
smooth for the first 7 to 12™°^, at which point fine transverse lines are^ 
discernible, which a little farther on give rise to the first segments ^ 
In the alcoholic specimens, however, fine transverse lines occur imnie^ 
diately behind the head. 

At the point where the segments begin there is, in the living worms^ 
a slight enlargement of the neck, at which point, in some, the inner tis- 
sues of the neck appear to end abruptly in a rounded stopper-like ter- 
mination, which, like the neck proper, is more transparent than the 
body which follows. This abrupt transition from neck to body is not 
so apparent in the alcoholic specimens, but in all there is a rather 
sudden enlargement about the point where the first segments begin. 

When these worms were placed in Perenyi's fluid they contracted to 
nearly one-half their length in sea- water, and with few exceptions as- 
sumed a highly characteristic shape. The head is contracted, loses 
its forked or bilobed appearance, and viewed laterally is oblong and 
placed transverse to the neck. The latter is rather narrow, cylindrical 
for about 8 °^™, when it enlarges rapidly and merges into the body. The 
maximum breadth is soon attained, and for some 12 "'™, more or less, 
varying with the size of the specimen, remains of nearly uniform size. 
The breadth is apt to decrease slightly with the maturing segments. 
The latter are squarish. The specimens which have many mature sc^- 
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gated and compressed posteriorly as thoagli the strobile had not yet 
lost any segments* 

While examining the living specimens of the large lot I was for a 
time disposed to think that there were two species, or at least two vari- 
eties.^ A few api)eared to be destitute of auxiliary aeetabula. The 
heads were smaller and the bothria had thinner margins than was the 
case in the majority of examples. When the specimens were placed in 
alcohol, six out of the foTty-eight individuals at once assumed a marked 
difference in form. The heads became flatter and thinner, somewhat 
flaccid, truncate in front, and wedge-shaped ; the necks were much at- 
teaaated, even filiform, while the posterior end of the strobile was more 
decidedly moniliform than in the normal type. This difference, while 
quite striking, is, I think, due simply to difference in age and condi- 
tions of contraction. It is to be noted that most of the individuals with 
the slender necks are considerably longer than the others and have a 
much larger proportion of mature segments. In the one or two whose 
length does not exceed the average of the normal type, there is an ap- 
pearance of general flaccidity as though the individuals were imper- 
fectly developed. The difference between the two sorts with respect to 
the bothria is probably due to a deterioration on the part of the smaller 
lot, a conclusion which is further strengthened by the general appear- 
ance of maturity of the strobiles. . 

In the following table of measurements, Kos. 1 and 2 belong to the 
smaller lot, that is, those with the attenuated necks, ]^os. 3 to 6 to the 
larger lot, or normal type. All the measurements are of alcoholic spec- 
imens : 



Dimensions. 



Length 

Breadtli of head 

Thickness of head 

Diameter of neck near head, lateral . . . . 
Diameter of neck at narrowest point... 

Distance to first segment 

Length of first segment (approximate) 

Breadth of first segment 

Greatest breadth of body 

Length of last segment 

Breadth of last segment 



Ko.l. 



mm. 

76.00 

.90 

.36 

.28 

.08 

14.00 

.02 

1.00 

LOO 

1.40 

.90 



No. 2. 


No. 3. 


No. 4. 


No. 5. 


mm. 


mm. 


mm. 


mm. 


45.00 


30.00 


46.00 


46.00 


L60 


L48 


LGO 


1.40 


.50 


.60 


.60 


.70 


.34 


.56 


.68 


.50 


.15 


.40 


.60 


.40 


12. 00 


12.00 


10.00 


10.00 


.02 


. 02 


.02 


.02 


.90 


LOO 


.80 


.60 


.94 


L50 


L06 


.80 


L30 


L60 


L30 


L30 


.76 


.80 


.80 


.70 



No. 6. 



mm. 
28.00 
1.50 
.50 
.50 
.40 
10.00 
.02 



.80 
.76 
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Tho posterior segmonts of corresponding degree of development iu 
the two sorts do not differ materisilly iu their anatomy. 

Anatomy of posterior segments. — ^The posterior segments of the al- 
coholic specimens are opaque near the margins and transparent along 
the median region. The opacity of the marginal regions is due to great 
numbers of granular bodies about .03°v° in diameter. These marginal 
granular masses evident].wepresent the vitelline glands. Theovaries are 
two pale, oval organs lying one on each side of the lateral line at the pos- 
terior end of the segment. Each is about .28"*°* long and .15°^™ broad. In 
section, when highly magnified, the ovaries are seen to be made up of 
small polygonal cells about .005°^*° in diameter. The vagina opens im- 
mediately in front of the cirrus. The two organs have a common ex- 
ternal opening, situated near or a little in front of the middle of the 
margin. The vagina at first follows the front side of the cirrus bulb, 
and then continues as a much convoluted tube, in an irregularly sinu- 
ous course to its termination in a bulbous enlargement between the 
lobes of the ovary. An elongated and rather broad organ, appearing 
in section to have ruffled or lobed margins, occupies the middle of the 
segment, extending from the ovary nearly to the anterior edge of the 
segment. In longitudinal sections this organ shows a number of empty 
spaces and others filled with fine granules; I take it to represent the 
uterus, as yet destitute of ova. The vas deferens is a voluminous, con- 
voluted tube lying near the anterior end of the segment and adjoin- 
ing the base of the cirrus bulb. In sections this organ was densely and 
finely striated, due as I infer to the spermatozoa which fill it. No ova 
were found in any of the segments. 

The cirrus is of moderate length. As it was retracted iu every case 
its exact length could not be ascertained. One was estimated to be 
.25™°* iu length ; the diameter of the base was in one case .036™™, in 
another .03»»™. Another was .38™°> long, diameter of base .05™™, middle 
.027.™™ The cirrus bulb is pyriform, its length equal to about one-third 
the breadth of the segment, the large end inward. The cirrus is covered 
with minute, recurved spines which are about .002™™ in length. When 
highly magnified the margins of the segment are finely serrate. 

Anatomy of head and neck. — Transverse sections of the head and part 
of the neck of a specimen stained with earmine furnished the following 
data: 

The superficial tissue of the bothria is mainly granular. The thick- 
ened, crenulated border is composed of short radiating fibers with a few 
longitudinal interspersed and a layer of circular fibers as its base. Very 
coarse muscular fibers .005™™ in diameter, which originate by the split- 
ting up of the large fascicles of longitudinal muscles of the neck, radiate 
from the center of the head, and constitute the predominant tissae of 
the two pedicels. The vessels of the water vascular system apparently 
originate at that part of the bothria where the edges of a marginal pair 
approach each other. 
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around the central space. This coat is from .05 to .OG'""^ thick. Th^se 
dimensions represent the breadth of the muscle fascicles. The thick- 
ness of the latter is from .008 to .016"^™. These masses of muscular 
tissue, although parallel, do not yield sections with symmetrical sides. 
They have, in fact, a crinkled or folded outline. Tlie appearance of 
central vessels, noted in the neck of the living worm, is thus clearly ex. 
plained. That appearance is caused *by these bundles of "longitudinal 
muscles. In the center of the neck they would, of course, be seen in 
the direction of their greatest diameter, and would therefore appear 
more opaque than the surrounding tissues. They would not be defined 
towards the margins, because there they would be seen in the direction 
of their least diameters, and moreover several lying in the same enfilad- 
ing line of vision, they would therefore appear homogeneous. 

The central space, in transverse sections, appears as two oval spaces 
lying toward the margins and connected at the center by a very narrow 
line, where the opposite lateral sides of the longitudinal muscle layer 
almost meet. In each marginal compartment of this central space lie 
the two aquiferous vessels and another, which I take to be a nervous 
vessel. Of the two aquiferous vessels, the one in each pair which is the 
nearer tq the center of the neck is the larger. Each is provided with 
a wall .003"™ thick, which is very sharply defined from the surround- 
ing granular tissue. The cross-sections of these tubes are oval, and yield 
the following measurements: Larger vessels, longer diameter, .027^"*; 
shorter, .019°*°^ ; smaller vessels, longer diameter, .015'""^ ; shorter, .012'""'. 
The longer diameters of these sections nearly coincide with the breadth 
of the longer diameter of the neck. The measurements given above 
include the walls of the tubes. 

Lying dose to the marginal side of each pair of aquiferous tubes is 
another vessel, which I take to represent the nervous system. In 
transverse sections of the neck, stained with carmine, these a^ipear at 
first as circular and later as oval patches, which are plainly differen- 
tiated from the surrounding tissue, but are destitute of the thick limit- 
ing walls which characterize the aquiferous tubes. These nervous chan- 
nels are filled with a fine granular tissue, which is but little affected by 
the staining fluid, although the surrounding tissues are, without excep- 
tion stained deeply. Where first observed, at the base of the head, the 
cross-sections of these nervous vessels was circular and .02'""* in diam- 
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Length of last segment 1.60 

Breadth of last segment • 28 

As the measurement .4"*'" back of the head shows, there is a slight 
narrowing of the body at that point. There is, iu fact, a ^ight con- 
striction, for the diameter immediately increases again from .12 to 
.14'"'". In the alcoholic specimen the breadth of the head, including 
tliebothria, is .8"*"*, the length .6™"*, diameter of the anterior part of 
the body .14"^™, length of posterior segment 1.16™™, breadth .3™™. 

Tlie posterior segments are not mature. They agree very nearly, 
however, with the median segments of S. variahile. The segments in 
question are slender, rectangular with slightly rounded angles. The 
ovaries lie at the posterior end of the segment on either side of the 
median line. The two oblong oval lobes are confluent at their posterior 
ends and extend forward along the margins to the vicinity of the cirrus 
]>oucb. The latter is not yet clearly defined, but enough to show that 
the genital apertures are marginal and situated about the posterior 
loiutb. In front of the genital aperture the interior of the segment is 
tilled with the globular spermatic capsules of the testis. They are 
about .04™™ in diameter. Along each margin inside of the muscular 
wall there is a narrow space filled with small granular bodies. This 
space is limited on the inner side by the slightly sinuous aquiferous 
vessels. 

The resemblance of the strobile of this species to Spongiobothrium 
variahile is so close as to lead me to suspect that it might be the young 
of that species. The lacinio-crispate bothria of S. variahile might easily 
l>o conceived to develop from the simpler leaf-like bothria of Antho- 
cephalum gracile. The fact, however, that the bothria in 8. variahile 
are in distinct lateral pairs, while in A, gracile they are almost cruci- 
iormly disposed, reveals a difference so profound that it is not only ex- 
treoiely unlikely that the one form should follow the other in the same 
individual, but is sufficient to create a just doubt as to whether that 
would be ti true classification which would refer them to the same 
j,^enu8. Moreover, no supplemental disks have been discovered in IS. 
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variabile while in A. gracile they are quite distinct in living specimens, 
although it must be confessed they were found with extreme difficulty 
iu the alcoholic specimens, 

Oeygmatobotheium, Dieting. 

Botly elongated, articulate depresaod. Head separated from boily by a neck, witli 
four opposite cup-shaped bothria, attached by a contractile pedicel, highly versatile, 
and each iirovided with two scrobicnliform supplementary disks (auxiliary aoetabula). 
Qenitol apertures marginal. (Diesing,) 

Van Beneden originally described the species 0. versatile Dies, under 
the name Anthohothrium mustelu The species was taken out of the 
genus AnthohothriuM by Diesing on account of the two supplemental 
disks on each of the bothria. 

The name Anthobothrium was retained by Diesing, and is used in this 
paper, to designate those Tetrabothriidw whose bothria are unprovided 
with auxiliary acetabula. 

With regard to the supplemental disks at the center of the bothria 
Van Beneden says : 

Upon studying these appendages (bothria) with the aid of a compressor, other 
characters appear which seem to be peculiar to this species. In the middle there is 
a circular band surrounded with fascicles of muscular fibers making a circle at the 
center which produces the effect of a cupping disk. 

The essential generic characters of these specimens, from CarcJiarias, 
are about as follows : 

Body elongated, articulate, depressed. Head separated from body by 
a neck, with four opposite cup-shaped bothria attached by short con- 
tractile pedicels, highly versatile, each provided with a single supple- 
mental disk on anterior end of border. Border of bothria entire, with- 
out loculi. Genital apertures marginal. 

In 0. crispum (Tetrahothrium {Anthobothrium) crispum Molin), the 
second of the tw6 species which Diesing includes in this genus, it ap- 
pears to me, judging from Molin's figure, that the " central umbo " of 
that author, while probably of the same nature as Van Beneden's " cir- 
cular band," is not to be regarded as a supplemental disk. 

Whatever may be the final disposition of the genus Orygmatobothrium 
there can be little doubt of the relationship of 0. angustum to Van 
Beneden's Anthobothrium musteli^ 

17. Orygmatobothrium angustum Lt. 

LPlate VII, Fig. 3.] 

Report of U. S. Fish Commissioner for 1886, pp. 468-9, Plate in, Figs. 1-3. 

In the summer of 1887 I obtained this parasite of the dusky shark 
{Carcharias obseururS) on two different occasions. I give the following 

*Z8chokke*8 admirable monograph, Recherches sur Structure Anat. et Mist, des Ca- 
todes (Mdm. Inst. nat. Gen^v., Vol. xvii, 1888), which reached mo before these notes 
were published, leaves no doubt whatever about the presence of tw*o auxiliary aceta- 
bula on each bothrium of Anthobothrium (Orygmatohothrium) musteli Van Ben., and of 
Irygmatohothrium longicoVe Zschokke. 
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August^ wooa's noli) massaciiusetts. 

The following measurements of strobile and last segment are from the 
living specimens : 



Dimensions. 



Lengtli 

Length of last segment.. 
Breadth of last segment. 



No. 1. No. 2. No. 3. 



35. 50 
3.00 
0.50 



mm. 

32.00 
2.50 
0.65 



mm. 
17.50 
1.60 
0.30 






The following additional measurements are from No. 3, specimen 
slightly flattened under the compressor: Breadth of head, anterior, 
.32"™: breadth of bead, posterior, .G"^*" 5 length of neck, 2.8°^°» ; breadth, 
Igmm. length of first distinct segment .2°^°^, breadth, .36™°^. 

One lot of specimens obtained August 12 contained only sixteen in- 
dividuals of this species. On July 25, however, a very careful search 
was made for Entozoa in a dusky shark and with astonishing results. 
Besides several specimens of Anthohotlirium laciniatum and Phoreio- 
bothrium lasiunij there were in the neighborhood of four hundred speci- 
mens of Tetrarhynchus bisulcatus and enormous numbers of the species 
under consideration. The chyle of the intestine was absolutely swarm- 
ing with them. They were saved and partially assorted at the Wood's 
HoU laboratory. During the following winter I attempted to com- 
plete the assorting of this lot in order to find out the exact number 
of these parasites, but found the work insufferably tedious. The worms 
are in many cases felted together in a tangled mass which can not be 
untangled except by mutilating the strobiles. This peculiar felting 
together along with a kind of tough or indurated secretion was observed 
when the worms were first removed from their host. I have examined 
this unassorted lot carefully for other species, but succeeded in finding 
only the species mentioned above, which were separated from the lot 
at the time of collecting. 

Desiring to form some idea of the number of individuals in this lot, 
I attempted to separate them from the tangle of strobiles and chyle, so 
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that they could be counted. I continued this work as long as my 
patience and the time at my disposal lasted. Upon counting the speci- 
mens that I had thus separated I found that there were one thousand 
nine hundred and sixty-three. In numbering the specimens I counted 
only the scolices. As the number was so near two thousand I re- 
turned to the work of assorting, and in a few minutes added fifty more 
scolices to the above number. One may therefore be very safe in say- 
ing that there were over two thousand individuals of this species in 
the spiral valve of this dusky shark. There yet remain several hundred 
specimens in the unassorted lot. The specimens of this lot vary in size 
from 5 to 30°^°^. The short specimens are doubtless in most cases frag- 
men ts of longer strobiles. The alcoholic specimens show a great variety 
of size and proportions, due to different stages of contraction. Some 
are slender and filiform, others so thick as to be almost wedge-shape. 
Between these two extremes there are a great variety of gradations. 

Two distinct kinds were recognized among the living specimens. 
One very slender, transparent, bluish white ; the other stouter, shorter, 
opaque, and ivory white. These differences are plainly due to different 
states of contraction. One of the former had the following dimensions 
while living: Length, 27°*™; breadth of neck near head, .1™"; seg- 
ments begin about 6^^ back of the head; length of posterior segment, 
3.2°»">; breadth, .32™°^. 

The bothria, while quite active during life, do not exhibit a very 
great diversity of outline. Their anterior ends frequently elongate and 
curve outward and back in horn-like prolongations. An opposite move- 
ment is that in which the anterior ends of the bothria are closely ap- 
pressed and the broadly rounded posterior ends are curved outward 
and forward. These movements give to the head quite diverse out- 
lines, but with all the flexibility of the bothria they were not observed 
to exhibit any tendency to crumple, or become folded on the margins. 
In the alcoholic specimens, however, there is a tendency in the edges 
of the bothria to become more or less irregular in outline. Some of 
the specimens have the edges of the bothria slightly folded. There 
are no loculi along the border. 

This cestod can be very easily recognized by the fine transverse far- 
rows and ridges which give the margins of neck and segments a serrate 
outline. These can be seen with low magnifying powers. In some of 
the alcoholic specimens this feature is somewhat indistinct, as if the 
epidermal tissue had become loosened by the preserving fluid. 

None of the posterior segments contained ova. The ovaries are rather 
small, paired organs at the posterior end of the segment. The vagina, 
originating between the ovaries as a convoluted tube, can be traced 
along the median line to the cirrus bulb, around which it bends like the 
handle of a shepherd's crook, to open beside and in front of the cirrus 
in a genital cloaca common to both vagina and cirrus. The latter is 
long and slender. It was retracted in every case, and its e^^act length 
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coald not be determined. It is about .03°^°^ in diameter at base. The 
interior of the segments was filled with long, oval masses, which lie close 
together and at right angles to the long axis of the segment and along 
the central part of the segment on each side of the median line. In the 
anterior part of the segment the masses are globalar, and along the 
margins smaller and granular. 

The cirrus bulb lies in the crook of the vagina, and contains, besides 
the retracted citrus, a part at least of the vas deferens. When thin 
sections of a stained segment were made, the cirrus was found to be 
covered with exceedingly minute spines. The long-oval masses in the 
interior of the segment now appear densely granular, or like nests of 
nuclei in some of the segments; in others which are more mature 
they are not so much elongated, and contain both nuclei and fibrous 
tissue. 

This species is apparently near Van Beneden's Anthobothrium mmteli 
{Orygmatobothrium versatile Dies., Revis. Oeph. Par. p. 276). I have, 
however, experienced the same difficulty in finding a second supple- 
mental disk in the center of the bothria, as in the case of the specimens 
which furnished the material for my former description. I notice the 
same curved band of muscular fibres crossing the faces of the bothria 
about the anterior third. This does not rise into a transverse rib. 

I am not at all satisfied that there is a second supplemental disk 
(auxiliary a^^etoAulum) in this species. It is certainly very faintly out- 
lined by the curved band of muscular fibres.* 

Oeossobothbium Linton. 
18. OrossobothriuM Umniatum Lt.t 
[Plate VII, Fig. 4.] 
U. S. Flail Commission Report for 1886, pp. 469-474 ; Plate in, Fig. 4-18. 

I have already given a tolerably full account of this parasite of the 
sand shark {Odontosis littoralis). 

* In attempting to follow Dieslng's system of classification of the unarmed Tetra- 
hothriidcB I have experienced much perplexity, and nowhere more than among the 
forms kindred to those which Van Beneden has grouped under the generic name 
Jnthohothrium. 

The specimens which I have referred to the genus Orygmatohothrium possess many 
of the characters ascribed to the genus Mon&rygma Dies. There is, however, no 
niyzorhynchus, unless an indistinct papilliform apical termination of the head be 
regarded as such. 

Diesing's genera Orygmatohothrium and Monorygma are included by Van Beneden 
in his genus Anthohothrium, 

tThis species bears a close resemblance to Oerley's Orygmatohothrium Dohrni: Die 
Entozom der Haien und Bochen^ p. 219, pi. x, figs. 16-19, Phyllohothnum Dohrni Oerley,— 
Zschokke^ M^m, Imt nat Gen^.f vol. xvn, 338-338, pi. viii, fig. 138 and pi. ix, figs. 
139-144. 
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vidiiul of this lot dilTered from all other specimeDS of this parasite that 
I have yot seen in having a moderately elongated neck. In the normal 
form the neck is short and corresponds to one of the anterior segments. 
A description of this unusual form is given below. No other entozoou 
found, exce[)t a few cysts {Xeno»Ue8 Van Beneden) in the muscular 
coats of the stomach and intestine. 

ffuly 13, 18S7. — Seventy-five specimens of same parasite, young aud 
adult; same host; no other entozoou found. 

Juljf *J2, 1887.— Fifty- three specimens of same, maximum length 
100""" ; same host; no other entozoou. 

AiujuHt 12, 1887. — Ninety-two specimens of same, mainly immature, 
nuixiinum length 40'"'"; same host; also five small Rhymhobothria and 
one jSeniatod. 

AmjuHt 13, 1887. — Forty-four specimens, mainly adult^ maximum 
length, 125'"'"; same host; also five Nematods, four large and one small, 
with their heads embedded in the mucous membrane of the stomach, 
near the pyloric constriction. In this lot there was an abnormal form 
which measured only 18'"'" in length, but which had mature segments. 
This form is more fully described below. 

Variety longicolle.—The abnormal form found in the lot of August 2, 
188G, deserves something more than a passing notice. It is the only 
one of all that I have yet found that has a distinctly elongated neck. 
In other cases, with this single exception, the length of the neck, tbat 
is, the distance from the bases of the pedicels of the bothria to the first 
segment, is about equal to the length of the first segment. In other 
words, the segments begin immediately behind the head. 

When first measured, which was after it had lain in sea-water about 
eighteen hours, the length of this specimen was 14.7™°*, the length of 
the neck 2™™. The first segment at this time was enlarged and inflated. 
This latter feature disappeared in a few hours and the neck became 
relatively longer and thinner. After having been in sea-water for 
twenty-four hours, the length of the specimen was 21"*"*, its neck 5™'". 
There were eighteen segments in the strobile, all of which seemed 
to be adult and equally developed, while the last two were mature and 
contained ova. In this respect it was in sharp contrast with the other 
individuals of this and other lots, which had mature segments. These, 
as a rule, measured from 100 to 200"*"* and over, in length, the anterior 
and median segments being immature. On the other hand, the dimen- 
sions and general appearance ot the bead md bothria are in no essential 
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which is much more difficult to reconcile with the typical specific char- 
acters. If otber forms should be discovered answering to this, which I 
conceive to be an abnormal form, the discoverer would be justified iu 
erecting a new species. It may be regarded at present as a variety. 

The arrangement of the genital organs in the posterior segment is 
normaL The segments likewise have a lateral opening for the escape 
of ova. The size of the ova is the same, viz, .02 to .03"°* in diameter. 
When placed in alcohol the segments contracted very much in length, 
while the neck remained relatively unaffected. 

Of the specimens, detailed measurements of which are given below, 
Ko. 1 is the abnormal form, No. 2 normal, here repeated for compari- 
son. The dimensions of the abnormal specimen are those recorded 
when it was first measured : 



Dimensions. 



No. 1. No. 2. 



Length • 

Length of head «, 

Breadth of head 

Length of neck a- 

Diameter of neck, middle .* 

Length of first segment 

Breadth of first segment 

Lengtii of kfcst segment 

Breadth of h»t segment 



tntn, 

14.70 

1.00 

2.00 

2.00 

.18 

.70 

LOS 

1.40 

L23 



mm. 

195.00 
L45 
L80 



.50 
.70 
L60 
LOO 



In No. 2 no dimensions are given for the neck. The dimensions given 
for the first segment, however, do not differ materially from those of 
that part of the head which lies behind the bothria. 

In the lot obtained August 13, 1887, among quite normal forms, 
were some which bore mature segments although much shorter than 
the normal strobiles. In one of these anomalous forms, measuring 18°^"» 
in length, the head and first twenty segments were normal in shape and 
size and character of the flap's. From the twentieth to the twenty- 
fifth segment the breadth of the strobile increased rapidly from less 
than 1™*° to about 3°^. There were thirty-six segments in all. The 
last ten or twelve were about the same breadth, that is, 3°^, and each 
was about l™°*in length. There were a few other specimens which 
were much like this one, but longer. They were, in fact, transition 
forms between it and the normal type. 
H. Mis. 133-;-51 
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The individuals of this species are usaally an opaqae, ivory-white 
color. A few in one of the hosts were observed to be tinged with a 
greenish color. This may have been due, however, to the action of 
some food' which had been taken into the alimentary canal of the host 
a short time before the specimens were collected. 

LEOANiCEPHALUM •, gen. nov. 

[Aexave'r, a platter.] 

Body tSBniaeforra, articulate, head transversely flattened, circular or 
subquadrangular, and consisting of two disciform plates. Posterior 
plate with four supplemental disks (auxiliary acetabula). Neck short 
or none. Genital apertures marginal. 

Van Beneden mentions (Poiss. des cdtes Belgique, I, Parasit. et com. p. 
19, Plate V, fig. 13), among the parasites of Trygon pastinaca^ a genus 
which he names Discobothriuin. The name which he gives to the species 
is D./allax. Ue publishes no description of the worm, but figures the 
head and anterior segments. The figure is a good one, but there is no 
explanation of the number of times it is magnified. When, however, 
one is obliged to choose between a short description and a good figure 
in the identification of the Oestoda, the latter is to be preferred. Van 
Beneden's figure of D.fallax shows it to be a Cestod, with a thick, mus- 
cular anterior disk surmounting a quadrangular base, the angles of 
which are prolonged into prominent tubular bothria, the sucking-disks 
of which are circular. 

Although I do not feel justified, from such meager data, in referring 
a parasite, which I have obtained on three different occasions from the 
spiral valve of Trygon centruraj to the genus Discobothrium, I yet find 
suflScient resemblance between Van Benedeu's figure and my specimens 
to incline me strongly to the belief that they are closely related, if not 
generically identical. The near relationship, if not actual identity, of 
their hosts, makes the close affinity of these parasites the more 
probable. 

19. Lecanicephalum peltatumj sp. nov. 

[Plate IX, Figs. 2-4.] 

Head nearly circular, disciform, and joined to the neck or anterior 
part of the body at the middle of the posterior side, after the manner of 
a peltate leaf. In the living worm the head looks like two thin plates, 
placed the one on top of the other. The anterior plate is almost circu- 
lar with their edges, which are more or less ruffled or irregularly cren- 
ulate. In preserved specimens they are sometimes so much folded at 
the edges as to obscure the characteristic disciform shape. The second, 

* The genera Lecanicephalum and Tylocephalum are put among the TetrahothriidcB 
although neither genus possesses the characteristic bothria of the family. It may 
become necessary, upon further examination of these interesting forms, to pat them 
in a distinct group under the name GamoJfoihriidcB or some equivalent term. 
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or posterior, plate is of aboat the same thickness as the anterior one, 
and, in the living specimen, is nearly circular, and bears fonr supple- 
mental disks (auxiliary acetabula), which are nearly equidistant on the 
margin. In the alcoholic specimens, however, the posterior plate is 
found to be somewhat smaller than the other. Its margins are entire, 
smooth and quadrangular. The largest sides of the quadrangle cor- 
respond to the lateral sides of the strobile, and the supplemental disks 
are at the angles. In some cases the angles which bear the supple- 
mental disks are slightly prolonged. 

The supplemental disks are directed sometimes forward, sometimes 
backward. Their usual direction is probably outward, or at right 
angles to the axis of the body. The diameter of a single disk, measured 
in an alcoholic specimen, is .1™™. 

The neck, or anterior part of the body, is attached to the posterior 
side of the disk-shaped head, like the petiole of a peltate leaf to its 
blade. 

Segments begin about l"^", or less, back of the head. The first dis- 
tinct segments are broader than long. The segments are, at first, rather 
fiat, squarish or rectangular, with parallel sides and sharp angles, but 
as the reproductive organs begin to mature, the segments become 
rounded and somewhat thickened, giving a moniliform outline to the 
strobile. The posterior segments are (^nsiderably elongated, sometimes 
bacilliform, rounded at the angles and slightly constricted at the ends, 
at other times elongated and rectangular. 

Keproductive apertures marginal, a little in front of the middle of the 
segment. Cirrus bulb large, oval, with anterior prolongation. Cirrus 
echinate. 

Habitat. — Trygon centruray spiral valve, July 29, 1886, July 10, 1887, 
and August 1, 1887. Wood's HoU, Massachusetts. 

I have obtained this entozoon on three different occasions, each time 
from the spiral valve of the sting ray (Triflfon centrura)^ and each time 
but few specimens. The first lot contained but one specimen; the 
others four or five each. 

The following measurements were made on living specimens, one from 
each lot : 



Dimensions. 



Length 

Diameter of head 

Thiclmessofhead 

Diameter of neck 

Distance to first distinct segment. 

Length of first segment 

Breadth of first segment 

Length of last segment. , 

Breadth of last segment 

Kiunberof segments 



No. 1, No. 2. No. 3. 



mm. 

8.20 

.90 



.16 



.04 
.16 
.85 



mm. 

12.50 

.68 



.12 
.20 
.02 
.12 
L50 
.32 
60 



mm. 
14.00 
.PO 
.40 
.14 
1.00 
.10 
.18 
.80 
.26 



Digitized by VjOOQ IC 



804 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [86] 

In No. 1, which was lightly distorted under the compressor, the head 
measured across the top l.i""" and was quite thin, as shown iu the 
sketch (Fig. 2). The dimensions of alcoholic specimens differ bat little 
from those of the living specimens. 

Although in this species the bothria, being represented by the undi- 
vided iK>stenor disk of the head, are strictly one, the occurrence of foar 
definite auxiliary acetabula on the margins of the bothrial dusk shows 
its relationship to the family Tetraphyllidce. The anterior plate or disk 
is probably to be regarded as homologous to the myzorhynchus of 
Eckeneibothrium. 

Although the head of Lecanic^haluni ptltatumf as a whole, is some- 
what suggestive of Van Benedeu's figure of Disoobotkriumfallaxj the 
differences are also very profound. Indeed, the figure of D.fallax sug- 
gests some of the forms of Ucheneibothritim var iofrtte, especially oae fig- 
ured by Olsson (Lunds. Univ. Arssk., Vol. ill, Plate i, Fig. 15). 

Anatomy of posterior segments. — Two posterior segments were stained 
with hiematoxylou and cut into longitudinal sections. They furnished 
the following data: The segments were about .7™"* in length and .24°^" 
in breadth. The body wall is composed of two layers. The ouier of 
these is a musculo cuticular layer, which is characterized by having a 
transversely crackled appearance ; the broken lines which produce this 
effect are about .01°*'° apart. The inner layer of the body wall is coarsely 
granular, the granules being very irregular in shape. 

The genital aperture is marginal, and in a section measuring .7''^ in 
length was exactly .3°"" from the anterior end. Under a low magnify- 
ing power the genital aperture appears to lead directly into a some- 
what pyriform clear space, which is .10™'" long and .08°*" broad, and is 
directed towards the anterior end at a sharp angle. Its anterior ex- 
tremity was, in one case, only .16""" from the anterior end of the segment. 
When the sections are examined under a magnifying power of from 
250 to 300 diameters, the appearance of this apparent cirrus bulb is very 
remarkable. It is then seen to be lined with a dense coat of very fine 
bristle like spines, which point towards the external aperture. The true 
nature of this bulb is thus revealed. It is in fact the base of the cirrus 
itself, and lies in a larger cavity, which also contains additional coils 
of the cirrus. The walls of the true cirrus bulb appear to be thin and 
weak in proportion to the size of the organ to be evaginated. The 
diameter of a section of one of the folds of the cirrus lying beside the 
enlarged base was .02"*™. The shape and appearance of the cirrus when 
extruded must be very remarkable. It is evidently quite long. The 
spines with which it is beset are quite slender and bristle-like, and 
measui:e .006°*™ in length. The true cirrus bulb is .19™°* in length and 
.11™™ in breadth. It lies nearest that margin on which is the genital 
aperture, and in one of the sections extends to within .14™™ of the an- 
terior end of the segment. The same measurement was obtained fiom 
one of the segments iu which the iuvaginated cirrus appeared in the 
shape of a loop. 
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where it opens into the genital cloaca behind the cirrras. This tube is 
evidently the vagina. 

In some of the sections there are to be seen, near the vagina, what 
appear to be parts of a larger and convoluted tube. This I take to be 
the vas deferens. It differs radically in appearance from the vagina. 
The latter in longitudinal sections is linear; its thick walls inclose an 
empty space. The former is massive and filled with very fine striated 
material. This latter appearance, in sections of cestod segments, is 
occasioned by the presence of spermatozoa. 

Along the margins of the segments, and in the interi6r among the 
other organs, there are numerous granular bodies. These are not always 
of definite shape, but are often elliptical, oval, or circular in section. 
They are probably sections of spheroidal masses. They are from .02 to 
.05niin in diameter, and the granular nuclei with which they are filled are 
.003"" in diameter. Some of these bodies, near the margins of the 
segment, had an incipient striated appearance. They are probably 
spermatic capsules of the testes, in the nuclear contents of which sperma- 
tozoa are beginning to be differentiated. There was no indication of 
ova in these segments. 

TYLOCEPHALUM, * gen. nov. 

frvAof, a knob.] 

Body articulate ; head globose; bothria united into a globular disk 
aad bearing four supplemental disks, which are arranged in lateral 
pairs; myzorhynchus also globt^se, as large as remainder of head. 
Neck, i. e.j uiyointed anterior part of body, moderately long. 

Genital apertures marginal (?). 

I have found it necessary to establish this genus to accommodate 
a single small cestod from the spiral valve of the cow-nosed ray 
(Rhinopterus quadriloba). As the specimen was associated with a few 
specimens of Rhinebothrium cancellatum, I at first supposed that it 
might prove to be the young of that species. The total absence of any- 
thing like costae, and, moreover, the presence of supplemental disks, at 
once shows that it can not be referred to either Echeneibothrium orRhine- 
bothrium. 



* See foot-note on page 84. 
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The character of the head suggests a possible close relationship with 
Discocephalum. The large, globular myzorbjnchus of Tylocephalum 
may be homologous with the broad, muscular head of Discocephalum^ 
in which case the globular acetabular disk of the former would be ho- 
mologous with the corrugated, inflated, cervical mass of the latter. If 
the acetabular disk of Tylocephalum were, in the adult, to divide into 
independent bothria, it would then exhibit a close resemblance to Van 
Bencdeu's IHscobothrium. 

Until more material is obtained the exact position of this Oestod mast 
remain in some doubt. 

20. Tylocephalum pingue^ sp. nov. 

IPinguU, plamp.] 
[Plate IX, Figs. 5-9.] 

Head divided into two spherical parts by a median transverse constric- 
tion, the an tor ior part a myzorhynch us, the posterior a bothrial disk, 
bearing four supplemental disks not evident in the living worm, but 
when the specimen is made transparent they are seen to be arranged in 
pairs, which are marginal with respect to the head, lateral with respect 
to the body. 

Anterior segments begin some distance back of heady^ very short, 
"much broader than long, subsequently squarish, ultimately longer thau 
broad. Habit of body rather plump in subcylindrical. Genital aper-' 
tures marginal (?). Length of immature specimen 20°^°^. 

Habitat. — Rhinoptera qtuidriloba^ spiral valve, one specimen. Wood's 
HoU, Massachusetts, July 20, 1887. 

The description of this genus and species is based on the examina- 
tion of a single specimen. While no sexually mature segments exist 
the adult or strobile condition is well assured. I shall first give the 
description made of it while it was yet living, and then add the few 
observations I have been able to make after a study of the alcoholic 
specimens. 

'When the specimen was first found it was firmly attached to the 
mucous membrane about the middle of the spiral valve of its host. 
The anterior part of the bead, or myzorhynchus, was imbedded in the 
mucous membrane. It was carefully removed without damage and the 
specimen placed in sea water. It then measured 20"*". Its form was 
subcylindrical, and it had an arcuate outline on account of a flexure 
towards one of its margins. No movements were observed in it at first, 
and until it was examined with a lens it was taken to be a specimen of 
some Uchinorhynchus. 

The shape of the head was very peculiar, and totally unlike that of 
any cestod I had ever seen. In my notes made at the time I descnbed 
it as shaped like a dumb-bell with a very short handle, the axis of the 
handle coinciding with the axis of the body. The anterior globular 



Digitized by VjOOQ IC 



especially of the posterior segments. The worm as a whole, however, 
was practically immobile, and in this respect was in sharp contrast 
with the very active movements of some specimens of Rhinebothrium^ 
which were associated with it. \ 

Following the head was a nearly cylindrical neck, which makes a 
slight but abrupt enlargement a little less than 1™°* back of the head. 
Transverse lines, which run from the margins towards the middle of the 
lateral faces, very soon make their appearance, but do not meet so as to 
divide the body into distinct segments until about 8°*°» back of the head. 
The segments are at first quite short. Farther back they become 
squarish. Near the posterior end they are longer than broad. Four or 
five of the posterior segments, excepting the last one, had beautiful 
curving marginal outlines, being convex in front and concave behind. 
The last segment was considerably elongated. 

The following measurements are from the living specimens : 

Millimeters. 

Length 20.00 

Length of head.. t. 1.16 

Length of my zorhynchns 58 

Diameter of myzorhynchns 76 

Length of median constriction 14 

Diameter of median constriction 56 

Length of acetabular disk 44 

Diameter of acetabular disk .74 

Diameter of neck immediately behind head 30 

Diameter I™™ back of head 36 

Length of median segments ^ 13 

Breadth of median segments : 50 

Length of segments near posterior end 40 

Breadth of segments near posterior end 40 

Length of last segment 66 

Breadth of last segment 28 

The habit of the body throughout is rather plump, inclining to cyl- 
indrical. 

The specimen was further examined after it had lain some four months 
ih alcohol. When placed in glycerine the anterior bulb of the .head 
became transparent. Longitudmal muscular fibers could be seen enter- 
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ing it from behind ttiid diverging in all directions to the periphery. 
The posterior balb remained too opaque to show its structure. Imme- 
diately back of the head the neck was somewhat flattened for a short 
distance, beyond which it was rather plump and cylindrical. The short, 
flattened part of the neck was transparent, and within it coald be seen 
a band of about ten longitudinal muscles or vessels, or both. There 
were no indications of reproductive organs. 

The specimen was next examined in oil of cloves. The character of 
the head was now found to be quite different from what it had been 
supposed to be when studied in the living specimen. The anterior part 
proves to be a large globular and muscular myzorhynchus, which may 
possibly be retractile. The central coustricted part of the head is dis- 
tinct, and surrounds the compressed base of the myzorhynchus like a 
collar. The posterior part of the head is not strictly globnlar, but is 
longer in that diameter which corresponds to the marginal diameter of 
the body than it is in the opposite direction. It is entire in outline, 
undivided, and at its base surrounds the constricted neck like a collar. 
On its anterior surface it bears four supplemental disks. These are 
oval or oblong, in shape, and are directed forwards. They appear to be 
arranged in pairs, which are marginal with respect to the head, lateral 
with respect to the body. They are about .01™"» in diameter, cup shaped, 
with depressed centers, in which there is a reticulated muscular tissue, 
and with raised edges which are composed mainly of radiating fibers, 

The middle of the neck and anterior part of the body is traversed by 
a number of strong muscular bands of longitudinal fibers. These 
bands, or fascicles are distinct from certain broad sheets of longitudinal 
muscular fibers which can also be seen in this part of the body. The 
central band of fibers, or vessels, continues to be visible to the posterior 
end of the body. ^ 

The posterior bulb of the head is very muscular. The outer part of 
it is granular with radiating and circular fibers. Of these the radiat- 
ing fibers predominate. Beneath this outer layer towards the center 
and the anterior part of the bulb there are numerous strong diagonal 
fibers crossing each other so as to make a net- work with rhombic meshes. 
The middle constricted part of the head is made up of granular tissue 
with very numerous radiating fibers, which enter from behind and di- 
verge to the free collar-like border. Its center is composed of longi- 
tudinal fibers, which, entering the base of the anterior enlargement or 
myzorhynchus from behind, make the divergent longitudinal fibers 
which form the predominating fibrous tissue of that organ. 

The head is thus seen to be made up of three parts : First, the myzo- 
rhynchus, which is globose in front, but contracts to a comparatively 
narrow base. The latter is surrounded by the anterior rim of the sec- 
ond part. This second or middle part of the head is short, separated 
from the posterior part by a deep furrow, and surrounds the base of the 
myzorhynchus with its anterior raised border. It may possibly be a 
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apertures are marginal. There is, however, a dense, pyriform nuclear 
claster towards the front end of each segment and nearer to one mar- 
^\n than the other, which I believe outlines the beginning of the cirrus 
balb. There is also a nuclear aggregation at the base of each segment^ 
which probably marks the beginning of the ovary. Although no ex- 
ternal genital apertures as yet exist, I feel quite confident, from the 
appearance of these segments, that, when adult specimens of this species 
are found, the genital apertures will be found to be marginal. 

The sections show first a soft, granular epidermis, which has a tend- 
ency to slough off. Kext a fine granular layer containing delicate cir- 
cular fibers. Beneath this is a layer with coarse granular and longi- 
tudinal fibers. The center of the segment is granular with no fibers 
of any kind. There are, however, many clusters of nuclei with a clear 
space in the center of the cluster. These are apparently sections of tub- 
ular bodies which are beginning to take shape in the parenchyma of the 
interior of the segment. Some of these nuclear clusters are elongated. 
Two rather prominentaquiferous vessels were observed. Bach of these 
lies a distance from the nearest margin equal to nearly one-third the 
breadth of the segment. These pursued a somewhat sinuous course 
and passed without interruption from one segment to another. 

The segments are sharply defined, the one from the other. At the 
dividing line:between two segments an abundance of circular or trans- 
verse fibers is developed. The posterior edge of each segment pro- 
jects a very little to overlap the front end of the succeeding segment. 

Sub-family II.— Phyllacanthin^ Van Beneden. 

Calliobothrium Van Beneden. 

The restoration of Van Beneden's genus Acanthobotkrium necessitates 
an emendation of the definition of the genus Calliobothrium. The char- 
acters of this genus, thus emended, following Diesing's definition, are : 

Body articulate taduladfoTm ; head coDtinnotis with the body or separated by a neck, 
qnadrangalar, with foar angular bothria, which hre attached to the head in front by 
the dorsal face, triloenlar on account of two transverse costsB, each armed in front 
with four simple hooks, and provided in front of hooks with a versatile supplemental 
disk. Qup-shaped, trilocular or contracted into a globe. Genital aperture marginal. 
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1880. 






July 22 
23 
24 




A single specimen. 

Several in one, one in another, none in third. 

Several in each. 


SI 

1887. 




Twenty specimens more or less, maximam length 164">*. 


July 19 

21 

Aug. 4 


10 


Several from two of the hosts, maximum length 9'i>>>>". 
Moderately abundant in all. 
Several obtained from each. 


6 
10 
12 
13 


2 


Three specimens, maximum length 115««. 

About a dozen from one, ten from another, none from third, 110««» maximum. 

A few specimens much attenuated and flaccid. 

About forty specimens in one, nine in the other. 



I add tbe following data to my former account of this worm. The 
length of the adult strobile evidently far exceeds 100™™, the maximum 
of my former paper. The longest living specimen that I have measured 
was 154™™ in length. I also find several alcoholic specimens measaring 
as much as 90™™ in length. The free proglottides are much larger than 
the posterior segments of the specimens upon which I based my former] 
description. 

Following are measurements of posterior and free segments of alco 
holic specimens : 



Length of proglottis.. 
Breadth of proglottis . 



Milli- Milli- Milli- Milli 
meters meters, meters, meter.^- 



5.6 
1.3 



4.6 
1.4 



3.6 
2.2 



5.4 
1.3 



In a living strobile, 115™™ in length, the last segment, when at resf, 
measured 3.5™™ in length and 1.76™™ in breadth. Free proglottides iu 
the same lot were very active, in some cases stretching themselves out 
to a length of 10™™. 

The following points were made out without the aid of thin sections; 
The genital apertures are marginal, near, or in front of, the anterior 
third. There is sometimes a low papilla in the vicinity of the aperture. 
The cirrus is comparatively short, small and covered, at least at tase, 
with exceedingly minute spines. It was not seen fully everted. Diameter 
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recepiacie — oeiween lae looes oi tae ovary, -a wiae aucior siaas, me 
uteras, occupies the median line of the segment from the ovary almost 
to the anterior end of the segment. The vagina leaves the uteriis 
opposite the genital aperture and proceeds directly to the margin of 
the segment, thus making a right angle with the axis of the segment. 
The vas deferens, is represented by a cluster of tubes at the ant.rior 
end of the segment. The remainder of the interior of these segments is 
filled with large, spherical, granular bodies, which I take to be the testes. 
In the mature free proglottides the anatomy is quite dlfiferent from what 
has been given for the posterior segments. In the former an inner ob- 
long space, the uterus, which is of considerable extent, becomes converted 
into an ovisac which is filled with small ova. Such a proglottis when 
rendered transparent in glycerine resembles a double sac. The tissue 
of the outer sac appears homogeneous, with the exce[)tion of a few small 
granular masses, which apparently represent the remnants of the testes 
and vas deferens. The inner sac is sharply defined from the outer by 
a thin limiting membrane and is filled with ova. 

The foregoing points in the anatomy of the segments were confirmed 
by thin sections, and a few additional facts obtained. In longitudinal 
sections the cirrus was seen to be armed with minute spines throughout 
its entire lepgth. Both the cirrus and its bulb are remarkably small in 
proportion to the size of the mature proglottis. The vagina was seen to 
open immediately in front of the cirrus. The vas deferens was found to be 
quite voluminous, and appeared in sections as convoluted vessels filled 
with a dense, filamentous substance, which I take to be spermatozoa. 
Some of the large, granular bodies already mentioned, were seen, in sec- 
tions, to contain, besides the granular nuclei, abundant fibrous tissue. I 
have interpreted this as indicating the transformation of the nuclear con- 
tents of the testicles into spermatozoa. In some sections in which the 
uterus appeared as a broad median sinus with irregular outlines the 
vagina was seen to lie, not in the median sinus, but along one of its 
sides, within the dense, granular tissue which form the boundary walls 
of the sinus. This was about the middle of the segment. In some sec- 
tions, however, which showed the posterior part of the segment, the va- 
gina was seen as a convoluted tube between the lobes of the ovary, and 
appeared for a short time after leaving the ovary to lie in the median 
sinus. 
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Acaninooothnum eachricntii van iieueclen, Ball. Acad., Belgiqae, xvi, u 

Onchohothrium {CaUiobothrium) elegani, Diesing, Sitz., der kais. Akad., 

XIII, 585. 
CaUiobothrium eachriehtii Van Beneden, M^m. Acad. Belgique, xxv, 142 

and 193, Plate xiv; Diesing Revie. Cepb., Ab. Par. 280. 

I have found a CaUiobothrium repeatedly in Mustelus canis, which in 
most particulars agrees with Van Beuedeu's 0. eachriehtii from Muste- 
lus vulgaris. Van Beneden's description of this species is thus epitom- 
ized by Diesing : 

Head sobaDgolar, bothria fonr, angular, subelliptical, each divided into three an- 
equal loculi by two transverse costss, armed in front by four simple sabeqaal book- 
lets, and provided in front of booklets witb a supplemental disk {auxiliary acetabu- 
lum)^ whicb is sometimes simple, trilocular. Neck abort. Anterior segments of the 
body snbquadrate, subsequently longer than broad. Genital apertures marginal. 
Length 4 to 6"^™. 

I find in my notes records of eight different captures of this species, 
each time in the spiral valve of the smooth dog-tish {Mustelus canis). 
All the captures were matle at Wood's HoU, Massachusetts. 

Following is a summary of the records : 



Date of 
captare. 


No. of dog- 
fish exam- 
ined. 


Kamber of Bpeoimens obtained and remarks. 


188a. 








July 22 
23 
24 




I 
3 

4 


Eighteen. 

Fivejn one host, near anterior end of spiral valve. 

One in one of the four hosts. 


Aug. « 
1887. 




1 


One. 


July 19 

21 

Aug. 10 




6 
10 
3 


Two from one of the six hosts. 
Six found in a few of the ten hosts.' 
Eleven from one of the three hosts. 


13 




2 


Two from one, and cyie from the otiier host. 



These specimens were almost invariably associated with 0. verticilla- 
tum^ Bhynchbothrium bulhifer, and R. tumidulum. The same host was 
examined on twelve other occasions in the latter part of July and fore 
part of August without finding this parasite. 

The length of the specimens which I have obtained varies from 5 to 
14mm^ The average of nine specimens from the capture of July 22, 1886, 
is 9.56™™, maximum, 14™™ ; minimum, 6™™. / 
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The folio wiug detailed measurements were made on living specimens: 



DiQiensions. No. 1. 



No. 2. 



Length 

Length of head 

Length of bothria from ^ooks to posterior end . . 

Breadth of bothria 

Length of hooks 

Diameter of neck , 

Length of last segment 

Breadth of last segment 



mm. 
9.00 



.60 



.20 

.20 

LOO 

.60 



mm. 

6.00 
.90 
.64 
.34 
.24 
.24 

LOO 
.32 



In 'So. 1 there were six large proglottides preceded by five smaller 
ones and a few indistinct ones near the head. In No. 2 there were fif- 
teen distinct segments. The first six or eight of thesie were only mod- 
erately distinct, merging into fine transverse wrinkles near the head. 
In another specimen the ^ve posterior segments were larger than the 
others and were preceded by nine smaller segments, gradually dimin- 
ishing towards the head, where they merged Into Indistinct segments, 
indicated by transverse lines. The posterior segments are, in general, 
elongated, loosely attached toeach other, and separating easily from the 
strobile. Usually there are from three to five mature segments. Six 
is the greatest number observed on a single strobile. 

The greatest difference observable between these specimens and Van 
Beneden's 0. eschrichtii is in respect to the dimensions of the posterior 
segments. The dimensions given by Van Beneden for C. eschrichtii 
are: Length, 4 to 5°*"; length of bothria, .6™™ ; length of hooks, .1™™; 
breadth of neck, .2™™ ; length of free proglottis, 8 to 9™°>. A compari- 
son of these measurements with those given above will show that the 
principal difference is that which exists between the posterior segments 
of my si>ecimens and the free proglottis of Van Beneden's description. 

On one occasion I found a large proglottis associated with some indi- 
viduals of these species which I at first thought might prove to belong 
to 0. eschrichtii. Upon comparing it carefully with posterior segments 
of (J. eschrichtii and of Rhynchobothrium bulbifer I found that it be- 
longed to the latter. I am therefore tempted to believe that Van 
Beuedeu has mistaken the free proglottis of some other Cestod for that 
of G. eschrichtii. 1 have frequently found mature segments on the 
louger strobiles of C. eschrichtii, as well as free proglottides, from which 
the large ova were issuing, but have never found them to exceed about 
1.5™°» in length, while on the other hand, associated with them, I have 
often found specimens of R. bulbifer with posterior segments and free 
proglottides measuring 5°*°» and 6°»°^ in length. 

The description given above is perhaps enough to render identifica- 
tions of this species certain, but as Van Beueden's description would 
iudicate that there may be some constant difierences between his speci- 
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mens and these which were obtained on this side of the Atlantic, I add 
the following data: 

The head at rest is somewhat rectangular in oatliiie. The bothria, 
four in number, are opposite, that is, not arranged in marginal pairs, 
oblong, rather bluntly rounded posteriorly, hollowed out on the face, 
boat-shaped. They are divided into three loculi by two transverse 
costdB. The two posterior loculi are of nearly equal length and shorter 
than the anterior one. At the anterior end each bothrium bears four 
simple hooks. These are in pairs, a pair near each margin. The bases 
of the hooks in each pair are closely articulated, but do not spring from 
a common base. The hooks are relatively long and slender, pointing 
backward. They curve outward slightly at first, but near the points 
return until they are nearly parallel with the axis of the head. The 
outer hook of each pair (outer with reference to bothrium) is a little 
longer and more slender than its mate. The inner hooks have very 
broad subcutaneous basal supports ; a prolongation of each approaches 
that of the other and almost meets it. There seems, indeed, to be a small 
solid piece which fills up the interval between the bases. Muscular 
fibers can be traced to the basal supports of all the hooks. The hooks 
themselves when magnified are seen to be hollow and filled with finely 
granular material. The combined eflfect of these hooks is to form a 
crown of sixteen hooks. 

In front of the hooks each bothrium is surmounted by a triangular 
pad which bears a single supplemental disk. This part of the bothrium 
is capable of considerable variation in shape. I have seen it approach 
the trefoil shape figured by Van Beneden, but have never seen it assume 
that shape definitely. 

The posterior ends of the bothria are free and are susceptible of much 
variety of motion. In progressive movements the bothria are thrust 
for ward either by diagonally opposite pairs, by adjacent pairs, or singly. 
When a specimen was placed uuder a compressor and slight pressure 
applied a bothrium was pushed forward in front of the head and at- 
tached to the cover-glass by the supplemental disk and the posterior 
loeulus. By this means the head was dragged forward. The last part 
to detach itself from the cover-glass was the posterior loculus, which 
was acting as an independent sucking-disk. In ordinary progression 
the entire face of the bothrium is attached to the supporting surface. 
The head of the living worm is almost transparent. The bothria are 
strengthened by bands of muscle fibers, which lie near the margins at 
the bottom of the trough-like face and send up short branches to the 
upper edge or rim. Bach bothrium is further strengthened by two trans- 
verse muscular bands, which form the characteristic costsB. A single 
bothrium in the living worm suggests a wire flower basket. When the 
posterior ends of the bothria are reflexed they are seen to be joined ito 
the head by a broad membrane, in which lie bands of muscular fibers. 
When the bothria are reflexed sufficiently, that is, when their posterior 
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ends are turuecl oatward aiid forward over the hooks, as is often thjd 
case in active worms, a short neck is revealed, which is cylindrical and 
lightly tamid just back of the point of attachment of the bothria. The 
ueck or anterior part of the body is very elastic and in life contracts 
and expands constantly. Transverse stria) appear very soon and seg- 
ments make their appearance soon after the striae begin. A few of the 
first segments are broader than long. These are followed by a few 
which are as long as broad. The subsequent segments are longer than 
broad* The posterior segments are usually several times as long as 
broad ; occasionally they are contracted until they are nearly as broad 
as long, often with narrow extremities. 

Genital apertures marginal, about posterior third. Cirrus long and, 
so far as observed, smooth ; vas deferens long and much convoluted. 
Yagina a Blender tube opening in front of cirrus. Ovaries two oblong 
lobes lying on either side of the median line, confluent at posterior end 
of segment and occupying nearly the posterior third of the length of 
the segment The ova are relatively large. They were frequently seen 
issuing from the ruptured walls of mature segments Which had lain for 
a few hours in sea water. They are globular in shape and cousist of a 
granular center surrounded by a thick but perfectly transparent 
envelope, with a very thin limiting membrane. In some the granular 
interior appeared to be undergoing segmentation. This segmented 
interior in some of the ova had assumed a stellate shape on account of 
prolongations of its substance, which penetrated the surrounding 
envelope. These prolongations were generally knobbed at the ends. 
Measurements of several ova which had escaped from a mature segment 
and had been^lying for some time in water gave the following results: 



1 

2 
3 

4 
5 



Longer 
diameter. 


Shorter 
diameter. 


Mm. 


Mm. 


0.32 


0.26 


0.24 


0.20 


0.26 


0.22 


0.26 


0.26 


0.18 


0.16 



The ova evidently increase in size after being discharged from the 
segment, by the imbibition of water through the investing pellicle. 

VanBeneden describes and figures the ova of C. eschrichtii as having 
very long filamentous appendages. While I have never seen any 
appearance of that kind in the ova of my specimens there does not 
seem to be anything inconsistent with it. The thick transparent en- 
velope which surrounds the granular or nuclear interior might assume 
under certain conditions of contraction very diverse shapes. 

It will be seen by the foregoing description that there are some im- 
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portant diflFerences between these specimens and (7. esehriehtiu The 
points of resemblance are so many, however, that I do not feel jastified, 
at present, in making a new specific name. * 

AOANTHOBOTHRIUM Van Bcnedcn. 

Bothriocepkali (Onchohothrii) spec, Rudolphi. 
Callioboihrii spec, Diesing. 

Body articulate taeniaefonn. Head separated from the body by a 
neck, quadrangular. Bothria four, opposite, attached to head by antero- 
dorsal side, €ach with two transverse costse on face, and armed in frout 
with two bifurcate hooks, and surmounted in front of hooks by a tri- 
angular pad, bearing a supplemental disk which is capable of assuming 
diverse forms. Genital apertures marginal. 

The genus Acanthobothrium was established by Van Beneden to ac- 
commodate forms whose scolices resemble those of CalUobothriumj bat 
which bear forked instead of simple hooks. -To the genus Acantho- 
bothrium he referrejl the species A, coronatum {Bothriocephalv^ coronatus 
Bud.), and a species which he named in honor bf Dujardin, A. dujardinii. 
The former species has since been referred to the genus Galliobotkrium by 
Diesing, whose classification is accepted by Yon Linstow. Van Bene- 
den's species, A. dujardinii^ is placed in a new genus by Diesing, and 
is now known as Prosthecobothrium dujardinii. 

The genus Acanthobothrium is thus briefly characterized by Van 
Beneden : 

The four bothria armed each with two hooks united at their base and forked at 
the apex. 

I have been led to restore the name Acanthobothrium on account of a 
small species, the scolex of which agrees very closely with A, coronaiunij 
and the strobile with A. dujardinii Van Ben. {Prosthecobothrium dujar- 
dinii Dies.). According to this view the species (7. coronatum should 
be henceforth known as Acanthobothrium coronatum Rud. 

Acanthobothrium paulum^ sp. nov. 

[Plate VIII. Figs. 1-7.] 

Head subquadrate. Bothria fpur, opposite, oblong, faces hollowed 
out and boat-shaped, borders usually somewhat inflexed, with two 
transverse costse, the anterior costa a little back of the middle of the 
bothrium, the other near the posterior end. The posterior ends of tlie 
bothria from about the anterior costa free and versatile, narrowed and 
bluntly rounded, each bothrium with two forked hooks at anterior end. 
The bases of these hooks meet on the median line of the bothriam. 
The inner prongs are the longer, the distance between them is about 
equal to the distance between two prongs of the same hook. The enter 
prongs bend outwards and backwards sharply. The bases of the hooks 
are slender, about same diameter as the prongs, and are not quite as lofig 
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Genital opeuiugs marginal, near the middle of the segment. Oirruj^ 
very long when fully extended, bulbous at base when partly everted, 
densely echinate. Length, maximum 20™™. 

Habitat, — Trygon centrura^ spiral valve, July, 1886 ; August, 1887. 
Wood's HoU, Massachusetts. 

I have obtained this parasite on four different oi^casions from the 
spiral valve of the sting ray (Trygon centrura^. Following is a brief 
summary of the different captures: 

Jaly 29, 1886; about thirty specimens from spiral valve of one ray, longest sped- 
uien aboat 20™™. 

Aagnst 1, 1887 ; fonr specimens obtained from a lot of three rays ; longest speci- 
men about 9™". 

Angnst Sf 1887 ; abont two hundred and fourteen specimens ; all quite small ; max- 
imnm about 5™"™, from a single ray. 

August 10, 1887 ; five specimens ; maximum 13.5™™, from two rays. Three of these 
specimens, maximum 13.5™™, had black hooks. The remaining two, maximum 6™™, 
bad the ordinary amber-colored hooks. The black color, however, disappeared from 
the former when the specimens were placed in alcohol. ^ 

The following measurements, with the exception of the hooks of one 
or two specimens, were made from living specimens : . 



Dimensions. 



No.l. 



No. 2. 



No. 3. 



No. 4. 



No. 5. 



Length 

Length ofhead 

Diameter of head at hooks 

Length of bothria 

Breadth of bothria 

Length of hooks, maximam 

Length of sini^e prong, mazimnm . . . . 

Diameter of neck 

Length of neck /.. 

Length of first distinct segments 

Breadth of first distinct segments . . . . 

Length of posterior segments 

Breadth of posterior segments 



tntn. 
19.00 



mm. 
9.00 
0.60 
0.26 



mm. 
450 



mm. 
13.50 



mm. 
6.00 



0.80 
0.24 
0.20 
0.14 
0.24 
1.40 
0.06 
0.16 
1.40 
0.20 



0.18 
0.13 
0.10 
1.00 
0.06 
0.14 
1.60 
0.26 



0.26 
0.50 
0.12 
0.14 
0.10 
0.10 
0.80 
0.04 
0.12 
0.68 
0.18 



0.30 
0.80 
0.20 
0.16 
0.10 
0.08 
LOO 
0.03 
0.14 
1.50 
0.20 



0.42 
0.64 
0.18 
0.16 
0.12 
0.18 
0.70 
0.05 
0.24 
L06 
0.24 



There is some difference between the larger specimens, 15 to 20™™ in 
length, and the smaller specimens, 4 to 6™™ in length, besides a differ- 
ence in size. This difference, however, is confined to the region of the 
posterior segments, where considerable variety is to be expected In 
H. Mis. 133 6a 
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specimens of differeut ages. Tlie hooks In the smaller specimens are 
relatively longer in proportion to the length of the bothria than is the 
case in the larger specimens. In the s^.naUer specimens the posterior 
segments are slender, somewhat fusiform, tapering slightly towards 
anterior end, more decidedly towards posterior end. In the larger speci- 
mens the posterior segments are in general linear oblong. If these 
differences shonld be found to persist in specimens with ripe proglot- 
tides they should be separated into different species. 

The most conspicuous organ of the posterior segments is the cirrus. 
It^'is near the middle of the segment, and, when retracted, lies as a 
prominent pyriform or fusiform body near the median line. It may be 
seen to be densely covered with spines in specimens placed in glycerine. 
In specimens which measured not more than 4°^°^ in length and contained 
only from sixteen to twenty distinct segments the cirrus could be dis- 
tinguished in the last eight or ten segments. In one of the larger 
specimens, about 10"*"^ in length, one of the posterior segments .9°*™ 
long aud .36"'°' broad, somewhat flattened, the cirrus is unrolled until 
it is nearly as long as the segment. The spines iu this instance are 
nearly all lost, a few patches of epidermal tissue bearing slender spines 
adhere to its surface. In some cases the pyriform basal part of the 
cirrus is protruded, and can be seen to contain the remainder of the 
cirrus coiled up in the interior. The spines on the basal part of the 
cirrus are short triangular, with broad bases and acuminate points. 
They ar* about .005™°' in length and .004°'«' in breadth at base. The 
remaining spines are very slender, about .007°'°' in length and .0005°'°' in 
breadth. '^ 

In one segment I observed what appears to be the extremity of a 
very slender vagina protruding as a vulva from the margin immediately 
in front of the cirrus. The length of this segment was .8°'°', its breadth 
.36°'°' ; length of cirrus .8""° ; diameter at base .08°'°' j at apex .018°"°. 
The vulva protruded .035°'"' from the margin of the segment, and was 
at first .008°'°' in diameter, enlarging to a funnel-shai)ed extremity 
.035°'°' in diameter. 

No ova were found in any of the segments. The interior of the pos- 
terior segments is filled with the spherical spermatic capsules of the 
testes, about .03™°' in diameter. 

When sufficiently magnified, several bundles of longitudinal muscles 
can be seen in the neck near the head. A^specimen that had been 
killed by flattening between two slips of glass and immersing in alco- 
hol was stained with carmine, and then mounted in Canada balsam. 
By this means the bundles of longitudinal muscles are well differen- 
tiated. Of these there are eight ; four larger median, and four smaller, 
the latter arranged two on each margin. c 

These bundles are distributed to the bothria and the anterior tri- 
angular cushions which bear the supplemental disks. Longitudinal, 
transverse, and diagonal muscular fibers can be distinguished in the 
bothria. Their arrangement can not be made out, however, on account 
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of the distortion resalting from compression. Behind the hooks the 
bothria contain a great many circular fibers, which are arranged con- 
centrically, with the hooks as a center. Some of these concentric fibers 
are attached to the base of the hooks. Other fibers, also attached to 
the base of the hooks, cross the circular fibers radially and extend back 
through the bothria parallel with their long axis. Both of these sorts 
of fibers are exceedingly delicate. The circular muscles evidently effect 
the motion of circumduction or rotation in the hooks, while the radial 
muscles effect the motions of abduction and adduction respectively. 
Short, blant processes on the under side of the hooks afford means of 
attachment for the muscles. These processes are on the under side of 
the inner prongs of the hooks. In this compressed, stained specimen 
the pads or cushions, which bear the supplemental disks, are emargin- 
ate posteriorly and have therefore a cordate shape. The supplemental 
disk measures .07*"™ and .06"°* in its two diameters, inside measurement. 
The largest bands of muscular fibers in the neck are .048"^"^ broad, a 
single fiber measuring as much as .004°*" in breadth. The bundles of 
fibers in the neck can be seen plainly in specimens which have not been 
compressed. They are usually sinuous or waving in outline. 

The smaller specimens have many characters in common with Van 
Beneden's Acanthobothrium dujardinii {Prosthecobothrium dujardinii 
Dies.), but as Van Beneden describes and figures that species as having 
the bothria destitute of transverse costae, and, moreover, each provided 
with a posterior versatile flap, there can not be even a generic identity 
established between the two species. If Van Beneden's species had 
heen based on alcoholic specimens one might suppose that he had mis- 
taken the posterior fossette for a posterior appendage; I have seen 
such a deceptive appearance as this in a few alcoholic specimens. This 
consideration is hardly admissible, however, as Van Beneden mentions 
the extraordinary versatility of this posterior flap in active worms. 

A. paulum differs from A. coronatum principally in its very much 
smaller size and in the different proportions of its segments. 

Phoreiobothrium Linton. 

24. Phoreiobothrium lasium Lt. 

]^XK>rt of U. S. Fiah CommissioLer, pp. 474-476, Plate iv, Figs. 24-29. 

I encountered this parasite twice in the sumnl^r of 1887 at Wood's 
Holl, Massachusetts, each time in the dusky shark (Careharias obscurus). 
The first lot, collected July 25, contained nine specimens, two of them 
small ; the second lot, collected August 12, contained fourteen speci- 
meos. Since the description which I have given for this species was 
based on alcoholic specimens, I add the following data obtained from 
livmg specimens : 

One specimen had the following dimensions while living: Length, 
32°»n»; length of bothria, .48°»°» J breadth, .26°>"^j length of hooks, longest 
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prong, .14"" ; diameter of head in front, .48™" ; at posterior end, .62°"' ; 
diameter of nock, .13"" ; distance to first segment, .8"" ; length of seg 
ment, 10^" from head, .16"" ; breadth, .16"" ; length of last segment, 
1.28"" J breadth, .42"" ; number of distinct segments, sixty. The spec- 
imen was slightly flattened under the compressor. 

Another specimen of the same lot was 35"" in length ; its last seg- 
ment 1.12"" in lengtli and .5"" in breadth. 

The proportions of the living worm do not differ inaterially from those 
of alcoholic specimens. It was observed, however, that after they had 
lain for twenty- four hours in sea water the specimens were not 8o 
straight nor symmetrical as at first. The apparent varieties in pre- 
served specimens are evidently due to different degrees of contraction. 
The minute epidermal spines were found in isolated patches on several 
of the specimens. 

Platybothrium, gen. nov. 

\7c\aT?f?f broad.] 

Body articulate, taenia^form. Head decidedly flattened, squarish, or 
trapezohedral. Bothria four, subtriangular, sessile arranged in mar- 
ginal pairs, armed with compound hooks, and each terminating poste- 
riorly in a cup-like depression or loculus. A single indistinct circular 
depression (supplemental disk ?) on each bothrium iu front of hooks. 
Genital apertures marginal. 

A single specimen furnishing, as I suppose, the type of a new genus, 
with some characters which ally it to Prosthecobothrium Dies., from the 
spiral valve of the dusky shark (Garcharias ohscurm)^ presents such 
decided differences from any genus included in Diesing's lievisions that 
I am obliged, for the present, to describe it uuder a new generic name. 
In the flattened head and marginal pairs of bothria it is unique among 
the armed Phyllacanthince. An objection to referring the specimen to 
the genus Prosthecobothrium is that the apparent homologue of the pos- 
terior bothrial appendage which is characteristic of that genus is, in 
this specimen, to be regarded rather as a loculus formed by a transverse 
costa near the posterior end of the bothrium, or as a kind of posterior 
cupping disk. Further, there is a faint indication of a single supple- 
mental disk on each bothrium iu front of the compound hooks.. 

Again, the doubtful character of the supplemental disk, the single or 
no transverse costa, awl the character of the hooks exclude the genera 
Calliobothrium^ Acanthobothrium, and Onchobothrium. The flattened 
bothria and their arrangement in marginal pairs exclude the problemat- 
ical genus Cylindrophorus as well as Phoreiobothrium. 

25. Platybothrium cervinum, sp. nov. . 

[Plate VIII, Figs. 8-10, and Plate ix, Fig. 1.] 

Head quite flat, squarish, rhomboidal or irregularly hexagonal in 
outline, in lateral view y thickness less than half the breadth. Bothria 
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I am not sure that I understand. In the sketches made of the living 
worm it appears to be a transverse costa, which is convex toward the 
front, lying near the posterior end of the bothrium and making a locu- 
lu8 in the face of the bothrium. In the alcoholic specimen, however, 
the appearance is somewhat diflfereiit. Each bothrium appears to be- 
come somewhat tubular at its posterior extremity, and what, in the liv- 
ing specimen, appeared to be a posterior loculus, now seems to be the 
thickened tubular end of the bothrium. The inner boundary of this 
tubular end extends farther back than the outer boundary, so that the 
appearance in a specimen which had been slightly compressed would, 
of course, be the same as if the bothrium were crossed by a transverse 
costa near the posterior end. The faces of the bothrium are but little 
hollowed out. 

Each bothrium bears near its anterior border a very characteristic 
set of compound hooks. The hooks showed with perfect distinctness 
through the transparent tissues of the head. The system of hooks on 
each bothrium is in three distinct parts, all of which are joined together. 
The arrangement of the hooks is shown in the sketches of the head. 
It is, in brief, as follows: Two booklets, or rather the two prongs of 
a single hook^ terminate the system on the inner side of the bothrium. 
These inner prongs are long and slender, directed backward, and lie 
close beside the corresponding pair in the other lateral both rium. These 
prongs are terminal forks of a slender, arcuate bar, which is convex 
in front and^articnlates by means of an overlapping joint with a short, 
slender process, which, in turn, articulates by a plain hinge-joint with 
the basal prolongations of the outer set of hodklets at the marginal 
aogle of the bothrium. This latter cluster appears at first sight to 
consist of three booklets. There are in reality but two. These, like 
the inner booklets, are forks of a basal part. They are long and slender, 
recurved, and a little larger than the inner pair. The basal part of the 
OQter booklets sends back a subcutaneous prolongation, which, on ac- 
count of the transparency of the soft tissues of the head, looks as if 
it were a third prong of the compound hook. It can be easily proved 
to He beneath the external coat of soft tissue. The booklets are hoi- 
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low, as are also the basal supports and, in fact, the whole system, with 
the exception of the short bar which coauects the long basal support 
of the inner set with the shorter prolongations of the outer set. 

The neck is very long and slender. No distinct segments occnr un 
til 25°^ or 30™°» back of the head. The first segments are squarisb ; 
the succeeding segments increase in length slowly ; median segments 
square, becoming snbcircular in ontline, and towards posterior end elon- 
gated ; last segments three or four timecT as long as broad and in life 
somewhat cylindrical. 

Genital apertures marginal, near middle of segment, male and female 
approximate. Length 67"". 

Habitat. — Carcharius obacurtuty spiral valve, a single specimen. Wood's 
HoU, Massachusetts, August 12, 1887. 

The following measurements were made on the living specimen held 
in place by slight compression : 

Length, 67""; length of head, .62""; greatest diameter of head, 
.54"" ; diameter in front of hooks, .20"" ; diameter, posterior, .24"" ; 
thickness of head, .24"" ; greatest breadth of single bothrium, .26"" ; 
length of hooks, .16""; lateral diameter of nock, .08""; marginal di- 
ameter, .06"" ; length of neck, about 16"" ; length of first distinct seg- 
ments, .10"" ; breadth, .26""; length of posteromedian segments, .60""; 
breadth, .36""; length of last segments, 1.40; breadth, .40"". 

With regard to the occurrence of supplemental disks in this species I 
am in some doubt. When the living worm was first examined the sketch 
which my wife made of it showed that the anterior ends of the bothria 
were somewhat elongated and rounded, with a circular depression 
showing plainly in each. When I examined the specimen an hour or 
two later, in order to obtain measurements, the anterior ends of the 
bothria were abruptly truncated and there was no sign of circular de- 
pressions. Afterwards, when the worm, as an alcoholic specimen, 
was transferred to glycerine, something like supplemental disks were 
faintly visible. These are circular and about .033"" in diameter. It 
would appear that the anterior ends of the bothria contract or fold in- 
ward, thus obscuring the faint depression, which is probably to be re- 
gjirded as a supplemental disk. 

When the posterior segments were flattened out in glycerine they 
appeared quite regular in outline, rectangular, and somewhat confluent, 
so as to give to the margins of the strobile in places a gently undulat- 
ing outline. None of the segments are mature. The posterior seg- 
ments are filled with granular bodies about .03"" in diameter. These 
bodies are globular in shape in the anterior part of the segment. In 
the posterior part of the segment they are more irregular and collected 
into large elongated masses. These granular masses; extend to the 
extreme posterior edge of the segment, while at the anterior end there 
is a space of clear, finely granular tissue, which extends backward 
along each margin between the central granular masses and the ex- 
ternal cnticular layer. 
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Two of the posterior segments were stained with red and green ani- 
line and a few additional points in the anatomy were made ont. The 
vagina was traced from the posterior end of the segment along the 
median line in a straight course to abont the anterior third, where it 
turned towacd one of the margins, then back a little, and opened be- 
side and in front of the cirrns, which, retracted in its bnlb, lay in the 
bend of the vagina. 

The cirras bulb is oblong and apparently constantly angled or bent 
abont the middle. That is, the cirras balb, from the marginal aperture, 
is inclined inward and backward. At about half its length it turns so 
that the inner end is inclined inward and forward. The length of the 
cirrus bnlb, in one of the posterior segments, is about •22°'*°; its diame- 
ter .055™". 

When the segments were cleared up in oil of cloven the ovaries be- 
came visible at the posterior end, lying one on each side of the median 
line and separated from each other by the vagina, which at this point 
was somewhat enlarged. 

Thtsanocephalum, gen. nov. 

Phyllohoihriumf spec. LiDton. 

Body articulate, tseniaeform. Head separated from body by neck, 
very small, quadrangular, with four sessile bothria, each armed with 
two simple hooks and provided with a single loculus in front of hooks. 
Neck at first slender, then expanding into a voluminous mass of lobed 
and crisped folds. Genital apertures marginal. 

I was led into error in my original description of the Cestod upon 
which this genus is founded by its singularly close resemblance to Van 
Beneden's Phyllobothrium lactuca (Vers. Oestoides, Plate iv, Figs. 1-7). 
What was taken to be a rostellum, and so described by me, was present 
only in the smaller specimens of the lot. This so-called rostellum 
proves, upon subsequent examination, to be the true scolex. The 
sketches of this organ (see Notes on Entozoa, XT. S. Fish Commission 
Report for 1886, Plate n, Figs. 7, 7a, and lb) are misleading, particu- 
larly with regard to the hooks. The scolex is very small in comparison 
with the cervical ruff which follows it and which increases in size with 
the age of the strobile, while the scolex of the adult is no larger than 
that of young specimens. 

26. Thysanocephalum crispum Lt. 

PhyUohothrium thysanocephalum Lt., Report of U. S. Commissioner of Fish and 
Fisheries, 1886, pp. 464-468, Plate ii, Figs. 1-12. 

' Scolex rvery small, minute when compared with the cervical ruff or 
pseadoscolex of an adult specimen, quadrangular in outline and pro- 
vided with four oblong bothria. Each bothrium is divided about the 
anterior third into two loculi by a thick, transverse, chitinous (?) parti- 
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tion, which bears at each of its extremities a short, straightish hook. 
The posterior localas is long-elliptical with irregular borders. The an 
terior loculas is nearly circalar^ with thick and nearly entire borders. 
The tissue of the sides and bottoms of these loculi is dense and firm 
The neck immediately behind the scolex is slender, short, and cylin 
drical. It expands abruptly into a large, lobed, crisped, and folded 
mass, which, in alcoholic specimens, is more or less globose, but in liv- 
ing specimens may spread out into a flat, suctorial organ with fimbri- 
ated edges. This organ is so conspicuous and takes the place of bothria 
so effectually, particularly as the scolex appears to be missing in the 
larger specimens, that it may be called, with some degree of propriety, 
the pseudoscolex. The ratio of the diameter of the pseudoscolex to the 
true scolex may be from five to one, in young specimens, to thirty or 
more to one in a(}ult spedmens. 

Behind the pseudoscolex the body is slightly flattened and longitud- 
inally rugose. The unsegmented portion of the body is long, the seg- 
ments appearing at first as transverse wrinkles, subsequently the seg- 
ments decrease slightly in breadth and -increase slowly in length. 
Near the posterior end they become squarish and at the extreme pos- 
terior end two or three times as long as broad. The ripe proglottides 
are easily detached and continue active for a long time after removal 
from the host. 

Genital apertures marginal, approximate, cirrus long. 

Length of strobile as much as one meter; breadth of pseudoscolex 
up lo 15™"» ; free proglottides as much as 8"*"* long and 4.5™"' broad. 

Habitat — Tiger shark {Oaleoeerdo tigrinus)^ adult, half-grown, and 
young specimens together in spiral valve, July 23, 1885, Wood's Holl, 
Massachusetts. 

Family IV. TETRARHYNOHIDiB, 

Subtribe Trypanorhyncha Diesing. 
Subfamily Phyllorhynchince Van Benedeo. 

Subfamily I. Dibothriorhynchin^. 

Family Dihothriorhynchidce Dies. 

Ehynchobothrium Kudolphi. 

Tetrarhynchua of anthors. 

Body taeniaeform. Neck tubular. Head continuous with neck, with 
two opposite bothria, parallel or converging at the apices, lateral or 
marginal, entire or undivided, or, either bilocular.with a longitudinal 
partition, or bilobed or divided. Proboscides four, terminal, filiform, 
armed, retractile in the neck, for the most part longer than the head. 
Genital apertures, male marginal, female lateral, or male and female 
marginal approximate. 
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me that I was mistaken ia referring this species to B. tenuicolle. I have, 
indeed, found it uecessai'y to make a new specific name to accommo- 
date it. 

The species B. hulbifer may be briefly described as follows : Bothria 
tv^o, suborbicular, but somewhat variable, with a raised and rather 
thick bordejr, emarginate on posterior edge, more or less approximate 
ill front, divergent posteriorly. The head in marginal view is there- 
fore sagittate. Neck long, slender, subcylindrical, tapering gently 
for a short distance back of the he£^, then increasing in diameter 
slightly to the contractile bulbs. Immediately behind the bulbs there 
is a constriction, distinct in some, slight in others, behind which the 
neck enlarges to form a rounded or even globular base which is sep- 
arated from the body by a profound constriction. The body behind this 
constriction is slender, subcylindrical, and for some distance is without 
segments or transverse markings of any kind. The first segments are 
rather faintly outlined 5 they are squarish, or even a little longer than 
broad ; the segments increase in length towards the posterior end ; the 
posterior segments are very large, tfiree to tour times as long as broad, 
rounded at the two extremities, held together feebly by narrow commis- 
sures, separating easily from the strobile. Free proglottides very active 
and apparently continue to grow after their release from the strobile. 
Proboscides very long, slender, and graceful, armed with hooks of dif- 
ferent shapes. Proboscis sheaths slender, spiral ; bulbs linear, oblong. 
Genital apertures marginal, usually indicated by a broad, square notch 
about the postSerior third of the segment. Entire strobile lanceolate, 
with finely serrate margins and few, rarely as many as twelve, segments. 

Length, 20 to 40™™ ; length of free proglottides as much as 12™™. 

Habitat, — Mustelus cani«,.spiral valve, of frequent occurrence, July and 
August, Wood's Holl, Massachusetts. 
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Following is a list of the captures of this worm : 



Date of 
capture. • 


So. of Dog- 
fish 
examiued. 


Number of Bpecimens obtained and remarks. 


1888. 






July 22,.. 


1 




23 . . 


3 


Twenty, and free proglottides with dark colored ova. 


24... 


i 


Several. 


81... 


1 


Twelve. 


1887. 






July 1& . . 


6 


Several in each. ^ 


21... 


10 


Abundant in each. 


23... 


1 


Eight 


Aug. i... 


3 


One. 


6... 


1 


Two. 


10 .. 


3 


Twelve, eleven from one host. 


11... 


2 


Few. 


12... 


1 


Two proglottides in bad condition. ' 


13... 


2 


Five, two from one host, three from the other. 



These specimens were associated in most cases with B. tumidulum, 
CalUobothrium verticillatumj and C eschrichtii. 

In the alcoholic specimen, of which I gave detailed measarements in a 
former paper, the entire length was 3l°>™, and the length of the last seg- 
ment 3™™. I have since measured living specimens which differed little 
from the alcoholic specimens, except in the dimensions of the last seg- 
ment. In one specimen, which measured 23°*™ in length, the last seg- 
ment was 3.5™™ in length, and a free proglottis 6"™ long and 2™™ broad. 
In another lot two strobiles yielded the following measurements: 
Length of one, 27™™ ; length of last segment, 7™™. Length of the other, 
38™™ ; length of last segment, 8.5™™. Free proglottides were associated 
with these, which were as much as 10™™ and 12™™ in length. These are 
extremely active and evidently continue to grow after they have sepa- 
rated from the strobile. 

The following detailed measurements were made of an alcoholic speci- 
men: Length, 20™™; length of head, .44™™; diameter of head, .50™™; 
diameter of neck, near head, .24™™, middle .20™™, base .30™™ ; length 
of head and neck, 1.60™™ ; distance to first distinct segments, 7™™ ; 
length of first segment .60™™, breadth .60™™; length of last segment 
3.7™™, breadth .90™™ ; length of proboscis 1.80™™, diameter .04™™. 

The diameter given for the head is from the base in marginal view of 
strobile; the corresponding diameter in lateral view of strobile was .40™™; 
the diameter of head near the apex is .34™™ in both views. In my 
former account of this parasite there is a typographical error on page 
488, where the diameter of the proboscis should read .03S™™ instead of 
.33™™. 

Arrangement of hooks on proboscides. — The figures published in this 
and the former paper give diflfereut views of the proboscides in this 
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species. There seems to be a considerable degree of diversity in the 
books on different sides and in different parts of the same proboscis. 
In general there appear to be three different styles of hooks. One kind 
is very minnte, while of the larger and more conspicuous hooks one 
sort is broad and abruptly recurved, the other long and slender. The 
broad hooks are about .008™™ long and .006™™ wide at the base, maxi- 
mum. They resemble pruning-hooks with short, stout blade. The long, 
slender hooks are of two kinds, one with an abruptly recurved apex, the 
other uniformly arcuate, tapering gradually to an acute point. The 
length of the long, slender hooks is about .016™™, breadth at base 
.0027™™. The arrangement of the small hooks at one point is shown in 
Fig. 1, Plate xi. 

The distribution of the hooks appears to me to be somewhat in this 
wise : There is first a longitudinal series of short, broad hooks, appar- 
ently in two double rows, flanked on either side by a series of long, 
slender hooks with recurved points and arranged side by side in groups 
of three ; the two latter series are separated from each other on the side 
of the proboscis opposite the short, broad hooks by a series of slender, 
arcuate hooks with other minute booklets interspersed. Of the latter 
there are two longitudinal rows on either sideof arow of the large arcuate 
hooks. Each hook in the latter row has a small booklet situated near 
its base on the posterior side. 

Anatomy of mature segments. — The following data were obtained from 
stained sections and from segments stained with carmine, haBmatoxylon, 
green, and red aniline respectively, and studied entire. The best results 
were obtained from an almost mature proglottis which had been flattened 
between two cover glasses, killed while in that position, stained with 
Beale's carmine, made transpari^nt in oil of cloves, and studied entire. 
This segment was long, oval, somewhat slipper-shaped, length 6™™, 
breadth 2™™. The reproductive opening was marginal a little in front 
of the posterior third. The greater part of the interior was filled with 
roandish, granular bodies from .08 to .12™™ in diameter. These, when 
highly magnified, are seen to consist of a thick coat of dense fibrous 
tissue, inclosing a nest of nuclei or small granules. Behind the ovaries 
these granular bodies are more elongated and more closely crowded. 
These granular bodies, at least those which occupy the central parts of 
the proglottis, I take to be the spermatic capsules of the testes. 

The ovary is situated near the posterior end of the proglottis and 
consists of two finely granular lobes, which are separated along the 
median line for the greater part of their length, but are confluent be- 
hind. They are surrounded on all sides in the same plane by the gran- 
nlar bodies mentioned above. 

There *re tiiree distinct tubular organs in the interior of this pro- 
glottis, to which I give the following interpretation : First, the vagina, 
a comparatively large duct which appears to have its exterior opening 
at the margin, coincident with or immediately behind the opening of 
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the cirrus. From this point it can be traced towards the median line 
after having made a slight bend forward at the base of the cirras balb. 
It then leads to the ovaries, at the anterior end of which it enlarges ab 
mptly and is joined to a much smaller tube, which continues in a very 
sinuous course to the base of the cleft between the two lobes of the 
ovary. A second small and very much folded tube, evidently the vas 
deferens, enters the inner end of the cirrus bulb at its anterior angle. 
From that point it can be tniced forward a short distance, then back 
along the median line, where it lies in dense folds or plaits, nearly to 
the anterior edge of the ovary, where its course becomes somewhat 
doubtful. A third large, straight tube with thick granular walls lies 
along the median line from about the anterior third to a point a little in 
front of the ovaries ; there it becomes abruptly enlarged, rounded, or 
pyriform and is Joined by a small duct. This duct is much folded or 
plaited, lies between the lobes of the ovary, but extends a little way in 
front of the ovaries to enter the pyriform termination of the straight 
median duct. In some segments a rounds lateral aperture was observed 
at a point whicb corresponds to the anterior termination of the median 
duct. In segments with ripe ova the region along the meiiian line be- 
comes distended with ova, which may be seen, in some at least, issuing 
from the lateral aperture. The ova, in some of the sections stained 
with carmine, are of a light amber color, oval, much collapsed, about 
^05ram jn length and .OJ"™ in breadth. In other soctioiis there were a 
few ova which were apparently not yet provided with shells. They 
were shorter oval than the mature ova, about .035™™ and .0J4™™ in their 
two diameters, and their granular contents deeply stained. The central 
mass of ova in mature segments appears as a dark colored spot in alco- 
holic specimens, sometimes likewise in living specimens. 

In stained sections the ovary was seen to be composed of polygonal, 
nucleated cells, about .008™™ in diameter. The nuclei were about 
.002™™ in diameter. Flat nucleated cells, somewhat smaller than the 
cells of the ovary were found in the walls of the convoluted tube which 
lies between the two lobes of the ovary. In sections of some of the 
segments the nests of nuclei, which constitute the testes, were seen to 
be breaking up into fine fibrillae, presumably spermatozoa. This phe 
uomenon was best seen in segments which had but few or no ova. In 
sections of segments which contained many ova there were large spaces 
from which the nuclear aggregations of the testes had disappeared, leav- 
ing a net- work of connective tissue. In the strands of this net- work 
there are occasional minute fusiform nucleated cells. 

The walls of the mature segments, even those which are crowded with 
ova, are plentifully supplied with both longitudinal and transverse 
muscular fibers. These are pretty evenly distributed. The fact that 
the muscular tissues do not soon degenerate is also shown by the long 
continued vitality of the free proglottides. They continue active after 
lying in sea water for several hours. It is probable that they continue 
to grow for some time after becoming free from the strobile. 
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The sketch made from a living ])rog1ottis, Fig. 8, Plate X, shows the 
(?haracter of the cirru s bulb, the vagina, ami some of the convolutions of 
the van deferens. The vagina ex^iands to form a large recoptaculum 
semiuis. This feature was indicated in sections of preserved specimens 
by the relaxed and folded walls of the vagina. In the figure the ovaries 
are obscured by the large, globular, spermatic capsules of the testes. The 
cirrus bulb is oblong, its inner end directed forward. It frequently 
protrudes in a broad, expanded collar a short distance beyond the mar- 
gin of the segment. The cirrus is smooth. It is shown in Fig. 9 with 
spermatozoa issuing from its extremity. The spermatozoa are ejected 
in large quantities and appear to be felted together in elongated masses 
without any fluid medium. 

28. Rhynchobothrium tumidulumj sp. nov. 
[Plate XI, Figs. ^-11.] 

Head with two round-oval or elliptical bothria, which are marginal or, 
by torsion, lateral, approximate anteriorly, widely separated poste- 
riorly, emarginate on posterior border in life, almost entire in alcoholic 
specimens, very mobile. Neck variable in length according to state of 
contraction, but comparatively long — that is, three to five times the 
-length of the head ; in life subcylindrical,very elastic, capable of being 
much elongated or greatly shortened, and with a crimson spot in front 
of contractile bulbs. Proboscides long, slender, longer than the bothria, 
slightly enlarged at base; armed with minute booklets of two kinds, 
one short, sharply and abruptly recurved with a broad base, the other 
slender, a little longer than the first kind, arcuate. Booklets on tumid 
base short, and crowded in close spirals. Proboscis sheaths spiral, con- 
tractile bulbs long, slender, arcuate, sometimes decussate. Body con- 
tinuous with neck, the first segments faintly outlined by transverse 
strisB. The first distinct segments appear at a short distance behind 
the contractile bulbs and are much broader than long ; succeeding seg- 
ments squarish, sometimes with rounded corners, soon becoming longer 
than broad ; posterior segments several, five or more times as long as 
broad, often fusiform, sometimes with deep emargination at posterior 
end , separating easily from strobile. Whole number of segments twelve, 
more or less. Male genital aperture marginal, near posterior third. 
Length, 6 to 12™°*. 

Habitat. — Mmtelus canis^ spiral valve, frequent, Wood's HoU, Massa- 
chusetts, July and August. 

I have obtained this species from the spiral valve of the smooth Aog- 
%^\\ \Mu^lu9 Mnis) on several different oc^casions, but never in great 
numbers* It is usually associated with B. huJbifer^ Oalliohothrium verti- 
cillatumy and O. eschrichtiu 
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Following is a list of the captures of this worm : 



Date of capture. 


No. of dog-fish examined. 


No. of Bpeoimens of R. tumi- 
dvium obtained. 


July 23 . 


1886. 


Three 


Twelve. 


24 


Four k......... 


Five. 


31 


One 

Six 


Two. • 


19 


1887. 


Eighteen. 

Eight. 

Twa 


21 . . .. 


Ten 


23 


One 


Ang.4 

10 


Three 


One. 


Three 


One. 


11 


Two 


Fifteen. 









Accurate measaremeuts of the living worm are very difficult to ob- 
tain on account of the extreme variability of form due to the excessive 
contractility. The longest specimens measure from 10 to 12™™ and con- 
sist of from twelve to fourteen distinct segments. In one specimen, 
which measured 10™™ in length and had twelve segments, the last seg- 
ment varied in length from 1.6 to 4™™, with different degrees of con- 
traction. The head and neck in this specimen were much contracted, 
and measured 1™™ in length. Of the twelve segments, the first four 
or five were very short and crowded together, the next squarish^ the 
following ones longer than broad, the last thr6e capable of considerable 
elongation. The posterior end of the last segment w^ deeply and 
abruptly emarginate. The bothria appeared to be marginal. 

The following measurements are of living specimens : 



Dimensions. 


No.l. 


No. 2. 


No. 3. 


Length 


mm 
5.20 

0.26 


mm 
5.40 

0.30 

0.30 


mm 
• 11.60 


Length of bothrium 


Breadth of bothrium 




Breadth of head 


0.54 
0.80 




Length of head and neck 


1.00 
0.44 
1.30 
0.46 




Diameter of neck 




Length of last segment 


1.46 
0.44 


3.20 
0.80 


Breadth of last segment 





For No. 3 of the above table the following additional measurements 
are given: Length of last segment but one, 2.80™"^; breadth, 0.72°^"; 
distance from base of contractile bulbs to first distinct segment, 0.20'""^ j 
length of first distinct segment, 0.08™™; breadth, 0.36™™; numl^er of seg- 
ments, 14; length of crimson spot in the contractile 'neck, 1).44«»°»; 
length of contractile bulbs, 0.40™™. The crimson spot in front of the 
contractile bulbs is due to the coloration of granules in the parenchyma 
of the neck. It is quickly dissolved by alcohol. 
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ness. 

On two different occasions I have observed what I am disposed to 
iuterpret as embryos which have escaped from the ova before leaving 
the mature segments. They presented exactly the same character on 
each occasion. They are long ovate, or rather conical, broadly roanded 
at one end, tapering to a point at the other, with a few clusters of curved 
bristle-like spines at the smaller end, and near the larger end. They 
were first noticed in the summer of 18S6, when they were seen, along 
with undoubted ova, issuing from living segments in sea- water. They 
measured .055™™ in length and .023"^ in diameter near larger end, while 
the length of the bristles was about .012™™. The ova were about the ' 
same length as these bristle-bearing embryos and twice as broad. In July, 
1&87, while examining some specimens of this rhynchobothrium which 
had been placed in sea water under a compressor, I observed multitudes 
of these highly characteristic objects. Tliey were .048™™ in length and 
.016™™ in breadth at larger end. It was observed that segments of this 
worm, after Ij^ing for a few minutes in sea water, burst at irregular 
places, allowing the escape of these embryos. Along with these conical 
bodies were great numbers of small globular masses .0076™™ in diam- 
eter. The latter were highly refractile and contained two or three, 
sometimes more, nuclear granules. They probably come from a layer 
of roundish granular bodies which lie beneath the muscular walls of the 
segment. In a few instances the wall of a segment was observed to 
swell out into one or more bud-like prominences from which the em- 
bryos and the small refractile bodies presently burst forth. The em- 
bryos, after having been discharged for about an hour in sea water, 
changed from a transparent or translucent white to a very dark brown 
or black. My attention was first called to this fact by noticing patches 
of some black substance in the bottom of a dish of sea water in which a 
nauiber of these worms had been placed. Upon examination these 
patches proved to be made up of these characteristic embryos, but 
most of them quite black. A few were unchanged, or but little changed. 
In the dark-colored ones the bristle-like spines are much more dis- 
tinct than in the colorless ones. This is doubtless due to the change 
of color which affects the bristles as well as the rest of the object, 
making them opaque. These spines are now seen to be strongly 
carved, to occur at the smaller end and also in a ring of irregular 
bunches near the larger end. No movements were observed in any of 
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those objects. Ad examinatioD of the alcoholic specimens has resulted 
ill findiug several of these embryos cliugiog by their spines to the pro- 
bo^cides and other parts. 

Thin longitudinal sections were made of a mature segment, the ante- 
rior half and more of whose interior was dark colored from the pres- 
ence of ova. The sections show that the anterior part of the segment 
•is a veritable egg-sac. Instead of ova with deliuite outlines, however, 
it seems to contain nothing but'a mass of collapsed egg-shells or cases 
of a yellowish-brown color. In two or three cases I was able to make 
out irregular conical outlines which agree in shape and size to the free 
embryos. I saw nothing which I could certainly identify as embryos. 

AnaUyiny of mature segments. — My investigations on the anatomy of 
the posterior segments have as yet been rather unsatisfactory. The 
cirrus, which was not seen everted, appears to be short and smooth, and 
in one instance was about .03*""* in diameter. The cirrus bulb is oval 
aiid lies nearly at right angles to the axis of the segment. In segments 
which do not contain ova the ovaries can be seen at the posterior end 
as comparatively small paired organs, while the remainder of the inte- 
rior of the segment, except so much as is occupied by the cirrus bulb, 
is filled with oblong testicular bodies, which lie close together, at right 
angles to the axis of the segment and in two longitudinal rows, one on 
each side ef the median line. These are separated from the marginal 
walls by a row of smaller, roundish granular masses. In the stained 
sections which I have thus far prepared there are but few traces of tubu- 
lar organs or ducts. A rather large convoluted mass ues in front of 
the ovaries which may represent the vas deferens. A tubular vessel, 
somewhat folded or sinuous, could be seen leading from the vicinity of 
the ovary forwards along the median line. I infer from the disposition 
of such parts as I can make out that the vagina opens marginally be- 
side the cirrus. In front of the cirrus a space along the median line 
becomes modified into a capacious uterus with, at first, sacculated walls, 
but which ultimately comes to occupy all the anterior two-thirds of the 
segment. 

The following dimensions of proboscides and hooks may be of assist, 
ance in future identifications : 



Base. 



Middle. 



Diameter of proboscis, exclusive of hooks . 

Length of hooks 

nibtance between spirals 

Number of hooks visible in one spiral 



mm. 


mm. 


0.022 


0.019 


0.006 


0.008 


0.008 


0.014 


12 


12 



This species seems to be near R, rubromaculatum Dies. {Tetrarhyn- 
chtis Trygo7iis pastinacew Wagener.) 
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29. Bhynchobothrium hispidumy sp. nov. 
[Platexi, Figs. 12-17.] 

Bothriatwo, lateral, entire, sabelliptical, edges elevated, face hollowed 
out to form a cuppiug-disk, widely separated posteridWy, somewhat 
approximate anteriorly. Neck relatively long, wider than first seg- 
ments, sabcyliudrical, very contractile, with two small crimson spots 
immediately in front of the contractile bnlbs ; when highly magnified 
seen to be densely covered with minate short bristles. Proboscides 
very long, slender, armed with hooks of two principal sorts, one sort 
short, sharply recurved and very broad at the base, the other sort slen- 
der and arcuate, but stouter than those o(B, tenuiapine, and not so close 
together. First two segments short, squarish, indistinct, broader than 
long, third segment about as long as the first two, fourth segment about 
as long as the second and third, remaining segment increasing in 
length, last segment very much longer than broad. Whole number of 
segments about six. Posterior segments separating easily, usually very 
long and slender and somewhat fusiform. Genital apertures, male 
marginal, about posterior third. Length from 4 to 8°**°. 

Habitat — Trygon centrura^ spiral valve, July and August. Wood's 
HoU, Massachusetts. 

At difierent times during the past two summers I have found some 
exceedingly small Ehynchobothria in the spiral valve of the sting-ray 
{Trygon centrtira), the most of which were characterized by having two 
small red spots in the substance of the neck in front of the contractile 
bulbs. It has so happened that I have obtained several other more 
conspicuous forms at the same time, so that these smaller forms have 
never been studied carefully while living. Upon examining the alco- 
holic specimens I find it necessary to separate these small Bhynchohoth- 
ria iuto three distinct species on account of the profound difference in 
the style of hooks. These species bear a close resemblance to Van 
Beneden's Tetrarhynchm minutm from Squatina angeliis^ but differ from it 
in having the crimson spots in the neck. Van Beneden, furthermore, 
represents his species as having the bothria profoundly bilobed and the 
hooks, according to his figure, of uniform size. The species B. tenuispine 
resembles B. heteromerum Dies, in some particulars. The resemblances 
and difierences are mentioned under the description of B. tetruispine. 
B. hngispine may prove to be a variety of B. hispidum. 
I have found B. hispidum on three different occasions as follows : 



Date of capture. 


No. of rays examined. 


No. of worms fonnd. 


July 29, 1886 


One - - . ". 


Twelve 


Aug. 1,1887 


Three .... 


Many. 
Two umall 


Aug, 10, 1887 


Two 




> 
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It was found almost impossible to make satisfactory measurements 
of living worms on account of their great activity and consequent ex- 
treme variability. In the following measurements of living specimens 
the dimensions of the head, neckband length of strobile are approximate : 



Dimenaioos. 



No.1. 



No. 2. 



Length 

Length of bothria 

Breadth of head 

Length of neck 

Breadth of neck 

Length of contractile halba. . 
Breadth of contractile bnlba . 

Length of first segment 

Breadth of first segment 

Length of last segment 

Breadth of last segment 

Number of segments 



mm, 
4.50 
0.20 
0.45 
1.00 
0.16 
0.60 



0.08 
0.16 
1.10 
0.16 
5 



mm. 

7.80 
0.16 
0.34 
0.80 
0.20 
0.46 
0.04 
0.06 



3.60 
0.46 



The following additional measurements of No. 2 are given to show 
the proportions of the segments : liength of first segment, .06"^™; sec- 
ond, .lO*""^; third, .26"^°»; fourth, .70"«»; fifth, 2.10°»°»; sixth, 3.60™°*. 

The following measurements are of alcoholic specimens : 



Dimensions. 



No. 1. 



No. 2. 



No. 3. 



No. 4. 



Length 

Breadth of head 

Length of head and neck. . . 

Breadth of neck 

Length of contractile bulbs 

Length of first segment 

Breadth of first segment 

Length of third segment... 
Breadth of third segment ... 
Length of fourth segment. . 

Length of lant segment 

Breadth of last segment . . . , 
Number of segments 



mm. 
4.00 
0.30 
1.20 
0.20 
0.56 
0.06 
0.17 
0.16 
0.14 
0.36 
1.40 
0.20 
6 



mm. 
4.20 
0.24 
1.10 
0.20 
0.56 
0.04 
0.15 
0.12 
0.14 
0.30 
2.10 
0.16 
6 



m>m. 
4.40 
0.28 
1.30 
0.20 
0.64 
0.06 
0.12 
0.14 
0.11 
0.34 
i.60 
0.14 
6 



mm. 
4.00 
0.26 
1.20 
24 
0.50 
0.05 
0.16 
0.14 
0.14 
0.32 
1.40 
0.22 
6 



The first segment is here reckoned from the base of the contractile 
bulbs to the first transverse line. The second segment has about the 
same dimensions as the first. In specimens that are in glycerine the 
segments are somewhat opaque, while the neck and head are quite 
transparent. 

Only one of the alcoholic specimens had more than six segments. It 
had about eight distinct segments, which were more rounded, bead like, 
and shorter in proportion to the length than in the others. The last 
segment is not so long in proportion to the others. The proboscides 
were retracted and the hooks could not be seen plainly, but the speci- 
men is apparently the same species as the others. 
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One free segment, alcoholic, measured 2.0°^ in length, 0.22°^™ in 
breadth at anterior end, 0,16°^ at posterior end, and 0.32™"^ at posterior 
third at the genital aperture. 

Many of thcalcoholic specimens have the proboscides everted as much 
as .7°^, or more than three times the length of the bothria. Their diam- 
eter is about .02°*™, exclusive of hooks ; greatest diameter observed 
from tip to tip of hooks, .04™™. 

The character and arrangement of the hooks is shown in the sketches. 
There is a single longitudinal row of short hooks with very broad bases. 
On each side of this row there is a series of about four rows of long 
slender hooks, and on the opposite side of the proboscis a series of about 
five small slender hooks. There is considerable variety in shape and 
size of the slender hooks. The broad hooks are recurved at the point 
and widen rapidly towards the base, at which there is a prominent 
posterior prolongation, which makes the length of the base exceed the 
length from base to apex. One of the broad hooks measured .011™™ 
in length, while the breadth of the base was .016™™; another .008™™ in 
length was .011™™ broad at base. The hooks are larger at the base of 
the proboscis than they are at the apex. The slender hooks present 
rather more variety in size, if not also in shape, than the broad hooks. 
In general they lire somewhat longer than the broad hooks, slender, 
tapering uniformly to the point and slightly recurved or arcuate. They 
also become smaller towards the apex of the proboscis. One of the 
largest measured .013™™ in length and .004™™ in breadth at base. 

The ova, which were seen issuing from the posterior segment of a liv- 
ing specimen under the compressor, measured .025™™ in diameter. 
They consist of a thin, fragile hyaline shell surrounding a clear space 
in which is a granular nucleus. 

The last segment in the largest specimen contained mature ova. The 
last but one is characterized by having the greater part of the interior 
filled with rather large, oblong, or squarish masses, which lie in two 
longitudinal rows on either side of the median line. The median and 
anterior parts of the segment are filled with ova. 

The male genital aperture is marginal and near the posterior third. 
The segment usually has its greatest diameter in the vicinity of the 
genital aperture, fn one segment a smooth, slender cirrus was extruded 
from the center of a wide marginal sinus. I have not yet succeeded in 
demonstrating the position of the vaginal aperture. The posterior seg- 
ments in alcoholic specimens are often arcuate. 

30. Bhynchobothrium longispine, sp. nov. 

[Plate XI, Figs. 18-20.] 

Head short and broad. Bothria two, marginal (! ), suborbicular, 
widely separated ; neck rather long, broader than first segments ; pro- 
boscides long, slender, and armed with relatively large, prominent hooks^ 
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sheaths spiral ; contractile bulbs long, slender, and parallel. First seg- 
ments rectangular, broader than long ; subsequent segments increasing 
in length rapidly; posterior end of last segment emarginate. 

Genital aperture of male marginal, about posterior third. Species 
near JK. hispidum, but with relative longer and larger hooks on pro- 
boscides. 

HaUtat.^Trygon ceiitrura, spiral valve, July, 1886 5 August, 1887 ; 
Wood's HoU, Massachusetts. 

In two lots of small Rhi/nchobothria which were distinguished at the 
time of collecting by their small size and the occurrence, at least in a 
majority of them, of two red spots in the neck, in front of the con- 
tractile bulbs, and which were found to be made up for the most part 
of the two species B. hispidum and B, tenuispincy there were two very 
small individuals which I am obliged to refer to a distinct species. 
These specimens have lost the posterior segments. The description 
given rests mainly on the characters of the bothria, proboscides, neck, 
and first segments. It is probable that there are red pigment spots in 
the neck as in the two associated species, but this can not be affirmed 
certainly, since the specimens were not separated from B. hispidum 
until after they had been for some time in alcohol. 

The short and broad character of the head may not be true for the 
living specimens, since the bothria are doubtless mobile. It is to be ob- 
served, however, that the shape of the headsof these two specimens is 
unique when compared with the alcoholic specimens of B. hispidum, 
although individuals of that species were observed to assume positions 
while living that were much like that which characterizes B. longispine. 

In the larger specimen of the two the first two segments ate rectan- 
gular, broader than long, the third is nearly square, the fourth is con- 
siderably longer than broad, while the fifth and last is as long as all the 
preceding segments taken together ; its posterior end is emarginate. 
The smaller specimen differs from the larger only in having three in- 
stead of five segments. 

The principal difference between this species and B. hispidum is in 
the hooks. These, at least near the base, appear to have the following 
arrangement : There is first a longitudinal row of broad, stout, abruptly 
recurved hooks ; second, the row of broad hooks is flanked on either 
side by a series of long, slender, arcuate hooks arranged side by side in 
groups of four. Between the two latter series, on the side of the pro- 
boscis there is a longitudinal space from which hooks are apparently 
absent. All the hooks are prominent and stand out at nearly right 
angles to the axis of the proboscis. The following measurements show 
some of the differences between this species and jB. hispidum : Diameter 
of proboscis exclusive of hooks 0.02"*°^, including hooks 0.05™™; length 
of broad hooks at base of proboscis 0.019™™, breadth 0.019™™; length 
of broad hooks middle of proboscis 0.008™™, breadth 0.009™™; length of 
slender hooks 0,02™™, breadth 0.006; distance between transverse 
spirals 0.02™™. 
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Following are the dimensions of the two alcoholic specimens : 



Dimensions. 



No.l. 


No. 2. , 


•mm. 


mm. 


2.30 


1.26 


0.16 


0.20 


0.36 


0.42 


0.8G 


1.00 


O.IG 


0.22 


0.46 


0.48 


0.04 


0.06 


0.14 


0.14 


1.04 


0.20 


5 


3 



Length ...; 

Length of head 

Breadth of head 

Length of head and neck . . . 

Breadth of neck 

Length of contractile bnlhe 
Length of first segment. . . . 
Breadth of first segment . . . 

Length of last segment 

Number of segment-s 



The first two segments are rather indistinct and indicated by two 
transverse lines. The last segment in !No. 1 is linear, rectangular, and 
about the same breadth as the first segment. There is an ovary at the 
posterior end and a series of comparatively large, subelliptical bodies, 
presumably the testes filling up the interior. There is also a faint in- 
dication of the beginning of a cirrus bulb just back of the posterior third 
and near the margin. 

I would prefer to regard this species as a variety of R. hispidum if it 
were not for the difference in the chavacter of the hooks. 

31. Bhynclwbothrium tenuispine, sp. nov. 
[Plate XII, Figs. 1,2.] 

Head and neck much as in R. hispidum^ but red spots in neck indis- 
tinct or absent altogether. Probostides long and slender, densely beset 
with exceedingly minute spinose hooks, slightly swollen near the base. 
A few of the hooks behind the tumid part are strongly recurved and a 
little stouter than the others. On the tumid part and as far forward 
as could be seen the hooks are slender, spinose, and slightly recurved. 
On one side of the tumid base there are a few slender hooks with ab- 
ruptly recurved points. First two segments usually moniliform ; re- 
mainder of strobile much as in R. hispidum. 

Habitat. — Trygon centrura, spiral valve, August 1 and 3, 1887, Wood's 
Holl, Massachusetts. 

In the following measurements from alcoholic specimens the diameter 
of the head is the maximum, obtained by measuring the head in lateral 
view, in which the bothria appear as widely flaring at the posterior 
edges. Only the measurements of head, neck, and first segments are 
given. In all the alcoholic specimens the posterior segments have 
dropped off. 
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BimensioDS. 



No. 1. 


No. 2. 


No. 3. 


mm. 


mm. 


mm,. 


1.10 


1.00 


1.00 


0.20 


0.22 




0.14 


0.10 


0.10 


0.20 


0.16 


0.16 


0.50 


0.40 


0.40 


0.10 


0.12 


0.12 


0.10 


. 0.08 


0.12 



No. 4. 



X/ength of head and neck 

Breadth of head 

Breadth of neck : 

Breadth of neck at contractile halhs 

Length of contractile bnlba 

Length of first segment 

Breadth of first segment 



tnm. 
1.30 
0.32 
0.14 
0.28 
0.60 
0.12 
0.20 



In all the above, except 'No. 4, the first two segments were rounded 
at the extremities so as to appear distinctly beaded. 

A few mature segments associated with this lot measured as much 
as 1.6™™ in length and 0.3™™ in breadth. They are elongated, oppressed 
at the ends,. tapering gently towards the posterior end, with somewhat 
irregular sinuous outline. 

The proboscides are evidently very long, since, although none were 
seen fully everted, they could in some instances be traced back, not 
only through the entire length of the sheaths, but into the contractile 
bulbs themselves. 

The following measurements of proboscides and hooks are from alco- 
holic specimens : 



Dimensions. 



No.l. 



No. 2. 



No. 3. 



No. 4. 



Diameter of tnmid base of proboscis , 

Length of hooks in front of tumid base 

Maximum length of hooks near base , 

Breadth of largest hooks 

Diameter of proboscis in front of tumid base. 



mm. 
0.027 
0.003 
0.006 



mm. 
0.022 



0.020 



0.016 



mm,. 
0.025 
0.003 
0.006 
0.001 
0.017 



mtn. 
0.019 

0.005 

' 0.007 

0.001 

0.014 



In all cases, with one exception, these specimens with the fine hooks 
on the proboscides had moniliform anterior segments, usually two in 
number. Conversely the coarser hooked proboscides of B. hispidum 
were associated with indistinct, squarish, anterior segments. 

This species is evidently near B, heteromerum Diesing, with which it 
agrees closely, with the exception of that very important character, the 
length of the proboscides^ According to Diesing's description, the pro- 
boscides are scarcely longer than the bothria. Diesing's species is made 
to accommodate Wagener's TetrarJiynchus trygonis hrucconis. Wage- 
Jier's figure of this species represents a worm with short proboscides, or, 
what is more likely, with long proboscides partly everted. In the ab- 
sence of a better description of the hooks on the proboscides than is 
given for B, heteromerum^ it is not possible to refer any of these small 
Bhynchohothria from Trygon centrura to that species. 
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32. Bhynchobothrium heterospinej ep. nov. 
[Plate XII, Figs. 3-6.] 

On August 4, 1886, 1 obtained a single immature Bhynchobothrium 
from the spiral valve of the smooth dog-fish {Musteltis canis)^ which, 
upon re-examining at leisure, I find is specifically different from the 
other Rhynchohothria in my collection. I either neglected to make notes 
of this specimen while it was living or, if notes were made, they have . 
not since turned up. The specimen has been subjected to some press- 
ure while in a fresh state, and its flattened condition makes it difficult 
to determine whethei> the bothria are marginal or lateral, and, of course, 
exaggerates the measurements of breadth. 

Bothria two, opposite, lateral, short-elliptical or suborbicular. Neck 
long, cylindrical, compressed, slightly enlarged at base, in vicinity of 
contractile bulbs. Proboscides very long and slender, sheaths spiral, 
contractile bulbs linear-oblong. Hooks mostly slender, but of very 
diverse shapes. 

Segments begin some distance back of contractile bulbs. Last seg- 
ments elongate. Genital apertures marginal. 

Habitat. — Mmtelus canis, spiral valve, single immature specimen, Au- 
gust 4, 1886, Wood's Holl, Massachusetts. 

The dimensions of the alcoholic specimen, much flattened, are as fol- 
lows: Length, 13.50°^°*; length of head, 0.60™™; breadth, 0.70™™; di- 
ameter of neck, 0.26™™; length of head and neck, 3.00™™; length of 
proboScides, approximate, 1.60™™ ; length of contractile bulbs, 0.52™™ ; 
breadth, 0.12™™. 

In this specimen, which is evidently immature, the segments are in- 
distinct. The last segment measures 1.80™™ in length and 0.50™™ in 
breadth and tapers to a blunt point at the posterior end. Three or four 
elongated segments are marked off at the posterior end of the strobile by 
faint transverse lines. These are filled by the characteristic nuclear 
masses which precede the genitalia in the CestodUj and from which the 
organs of the segment are differentiated. The genital organs are not 
yet distinct but are sufficiently developed to show that the male genital 
ai>erture is marginal. 

The diameter of the proboscides, exclusive of hooks, is about 0.03™™; 
with hooks included it is about 0.05™™. The maximum length of hooks 
is 0.027™™, their breadth 0.005™™. In general the hooks are of at least 
four kinds, which, graduating as they do into each other, produce some 
very diverse forms. First, there are nearly straight hooks tapering to 
a sharp point; second, slender, arcuate, sharp-pointed hooks; third, 
slender, straightish hooks with abruptly recurved point, some transition 
forms with gentle sigmoid curve like the leter S partly straightened out; 
fourth, like the third form, into which it graduates, except that the shaft 
of the hook is quite broad in a plane coinciding with the longitudinal 
axis of the proboscis, the recurved end separated from the shaft by a 
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narrow notob. Since these varieties graduate into each other, it can be 
readily anderatood that there mast be much diversity in the shape of 
the hooks of this species. Some of the straight, slender hooj^s, when 
seen as they lie on the side of the proboscis which is directly in view, are 
qaite broad toward the base, being flattened in a plane which is at right 
angles to the longitudinal axis of the proboscis. These hooks when 
seen in this position with their broad basal supports look like broad, 
thin tacks. Eight or nine hooks can be seen at once in a single trans- 
verse spiral. The longest hooks that were measured were near the base 
of the proboscis. The hooks vary in length from 0.013 to 0.027"*°^. The 
average length is perhaps not far from 0.016''^°'. 

33. Bhynchohothrium imparispine^ sp. nov. 
[Plat© XII, Figs. 7-9.] 

Bothria two, lateral, oblong-elliptical, distinctly emarginate poster- 
iorly, deeply hollowed out on the face, margins slightly inverted, very 
versatile, head qnite broad, bluntly sagittate, the bothria flaring out- 
ward at their posterior edges, approaching each other but not touching 
anteriorly. Neck three or four times as long as the head, cylindrical in 
front, flattened posteriorly. Proboscides long, moderately slender, 
'armed with hooks which present great dififerences both in shape and 
size; sheaths spiral ; contractile bulbs long, slender, tapering slightly 
posteriorly. First segments begin a short distance behind the neck, 
exceedingly short, subsequently increasing in length uniformly, becom- 
ing at length elliptical-oblong and longitudinally striated. Ultimate 
and free segments much longer than broad, with about fourteen longi- 
tudinal muscular striae on a lateral side. 

Genital apertures; male, marginal near posterior end, from deep 
rectangular marginal notch. Length 60™™. 

Habitat — Raia erina^a^ spiral valve, one specimen. Wood's Holl, 
Massachusetts, August 29, 1887. 

On August 29, 1887, 1 examined twenty-four specimens of the Sum- 
mer-skate {Raid erinacea). Their stomachs were filled with small Crus- 
tacea, mostly shrimps {Grangon vulgaris), and annelids of the genera 
Nereis and Rhynchoboltis. The entozoa from this lot of skates were 
several specimens of Ucheneibothrium variaJ)ile from the spiral valve of 
some, a number of Nematods from the stomach and spiral valve of some, 
and a single Rhynchobothrium, the subject of this sketch. 

The living specimen was very active when placed in sea-water and 
changed its form so incessantly that it was impossible to obtain satis- 
factory measurements. The bothria were plainly two, although appear- 
ing bilobed, on account of the deep posterior emargination. They were 
very versatile and were frequently directed forward, assuming then a 
cupular shape. The last segments were plump, the whole worm being 
in fact rather thick. The length was 60™™ ; breadth of head, 1™™ ; 
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breadth of neck, 0.6""; length of neck, 4.5"" 5 lengtTi of last segment, 
2.5"^"; breadth, 1.65"". A free segment, which I think belonged to 
this specimen, measured 5"" in length. When placed in sea-water it 
discharged a mass of eggs which spread out on the bottom of the dish 
making a spot 5"" in diameter which was at first an opaque white 
color changing after a few hours to dark brown. 

The following data were obtained from the alcoholic spiecimen : tAc. 
bothria are 1"" in length and 0.76"" in breadth. In lateral view, mar- 
ginal as to the body, the head is 1.26"" broad in posterior diameter, 
0.6"" in anterior diameter. The neck in front of the contractile bulbs 
is cylindrical and about 0.6"" in diameter immediately behind the both- 
ria, increasing to 0.8"" immediately in front of bulbs. In the vicinity 
of the bulbs the neck flattens to coincide with the flattened body. At 
the base of the contractile bulbs the marginal diameter is 0.47"", lateral 
0.66"". Length of contractile bulbs 1.66"", breadth 0.28"". Approxi- 
mate length of proboscides 2"" ; diameter, exclusive of hooks, 0.1"", 
diameter including l^oks from 0.14 to. 0.16"". In general there are 
two sorts of hooks classified according to size. The largest hooks have 
linear dimensions which are ten or even twenty times those of the 
smallest hooks. There are, however, a few that are intermediate be- 
tween the larger and smaller hooks. Of the larger hooks there are thrfee 
principal types. In the first type the hooks have broad bases abruptly 
and strongly recurved, the recurved part parallel with the axis of the 
proboscis or even turned a little toward the proboscis and equal in length 
to half the entire length. These hooks are the largest and strongest of 
all. At the base of the proboscis they measure 0.06"" from tip to oppo- 
site extremity of basal support, length of base 0.04"", breadth of hook 
near middle 0.02"". Toward the end of the proboscfs these hooks grow 
smaller, the corresponding dimensions of a similar hook there being 
0.03"", 0.02"", 0.01"". There appears to be a single longitudinal row of 
these stout hooks, with two additional rows of hooks of nearly similar 
shape but smaller in size. The second type of large hooks is long, more 
slender than the foregoing, and strongly but not so abruptly recurved, 
with rather blunt points. One row stands near the row of stout hooks. 
At the base of the proboscis they measure, with the curve, as much as 
0.06"" in length and are about 0.01"" broad at base. Towards the 
apex of the proboscis they become shorter and more slender. The tip 
of the recurved part was in some cases observed to bend toward the 
proboscis to form a veritable hook. The third style of large hook is 
slender, arcuate, rather sharp pointed, 0.04"" in length and 0.013™" 
broad at base, tapering uniformly to the tip. There are also some simi- 
larly shaped hooks about one-half as long and about one-third as broad. 
Closely allied to this style are some slender hooks which are curved in 
two planes, like the horns of an ox. Next below these come the largest 
of the small hooks, not more than 0.014"" in length. The smallest hooks 
are only about 0.002"" in length. On one side of the proboscis these 
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small hooks are arrao^ed in doable transverse rows between the trans- 
verse rows of large hooks. In this case the hooks in the anterior row 
are much longer than those in the posterior row, while in both the hooks 
are slender. On the side of the proboscis opposite the row of broad, 
stoat hooks there is, at least at the base of the proboscis, a longitadi- 
n^l space in which there are no large hooks. This space is densely 
covered with small hooks, which are^very short, with broad bases. 
There appear to be about nine longitudinal rows of large hooks, the 
hooks in each row differing more or less from those in every other. 
The figures (Pigs. 8 and 9, Plate xii),— while not showing all the varie- 
ties of hooks, nor their*arrangement in toto, give a very correct idea of 
the kind of hooks and their arrangement. 

Transverse striae, indicating the beginning of segments, begin aboat 
0.4"*™ back of the contractile bulbs. The first distinct segments are 
Q enim ^i^Q a^Q^i 0^6™™ long. One of the posterior segments^ had the 
following dimensions: Length, 2.4^™; breadth, anterior 1.2™™, at mar- 
ginal aperture 1.48™™, posterior 1™™ ; thickness, 8.9*"™ ; marginal geni- 
tal aperture about 0.7™™ from the posterior end. When the cirrus is 
retracted it leaves a rectangular notch or emargination, with rounded, 
projecting lips. The cirrus was partly everted in one segment ; it 
scarcely extended beyond the marginal notch, which it filled completely. 
It measured 0.12™™ in length and 0.1™™ in diameter, was smooth, tumid 
at outer end and at base, with constriction in the middle. 

When placed in glycerine the posterior segments are seen to be 
marked with a number — fourteen, more or less — of longitudinal striae, 
which converge at the two extremities near the median line, whence 
they radiate like meridian lines from the poles of a globe. 

Anatomy of posterior segments. — An examination of a few thin sections 
of posterior segments yields the following rather meager data :. The 
ovaries lie near the base of the segment and consist of two paired, round- 
ish organs, lying on either side of the median line, each about 0.2""'* in 
diameter, and made up of small, polygonal, nucleated cells 0.005™"^ in 
diameter. A convoluted mass of one or more tubes lies immediately in 
front of the ovaries, occupying the median line from the anterior edge of 
the ovaries to a point a little in front of the cirrus bulb, thence it bends 
back and communicates with the cirrus bulb. It is evidently, in part at 
least, the vas deferens. In front of this convoluted mass there is a 
thick-walled tube of very different appearance, which extends along the 
median line and appears to approach the exterior at the anterior edge 
of the segment. This is probably the uterus, and its extremity at the 
anterior edge of the segment an external orifice whence ova are ex- 
pelled ftom ripe proglottides. I can find no trace of a vagina, unless 
the thick-walled tube which I suppose to be the uterus should prove to 
represent that organ. A very characteristic feature of these segments 
is the strong bands of longitudinal striae which lie in the lateral walls. 
Ova were observed in some of the sections. They lay in the postero- 
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median part of the segment and were much collapsed. They measured 
about 0.05°*°* and 0.025°*°* in their two diameters. 

On September 6, 1887, I obtained a large^ free proglottis from this 
same species of skate {Rata erinacea) which belongs undoubtedly to 
this Rkynchobothriumy although no Rhynchdbothrium scolex was found. 
The proglottis was 1°*°* broad and 3.5°*°* long. Ova were observed 
making their escape from the compressed segment in glycerine at the 
genital aperture near one of the margins. They are collapsed and 
measure 0.055 and 0.027°*°* in their two diameters. Longitudinal striae 
appear which converge at the two ends to a small circular hilum, which 
marks the former point of attachment to adjoining segments. 

This species is evidently near Van Beneden's Tetrarhynchus erinaceus 
from Rata ruhus^ which it closely resembles in the character of its hooks. 
It also possesses many eharacters common to Rhynchohothrium com- 
mutatum Dies., and R. ambiguum Dies. 

34. Rhyncliobothrium tcagenerij sp. nov. 
[Plate XII, Figs. 10-12.] 

Bothria two, lateral, orbicular, or, in alcoholic specimens, broadly 
elliptical, emarginate on posterior edge, somewhat bilocular, con verg- 
ing in front, widely divergent behind, with smooth, thickened, and ele- 
Tated edges. Proboscides four, in two pairs, a pair issuing from an- 
terior part of each bothrium. Inner side of base of egch proboscis with 
a prominent shoulder, and with a single large, recurved hook on outer 
l8ide opposite the shoulder; base of proboscis covered with small, slender 
hooks, remainder of proboscis armed witK larger hooks. Proboscides 
three or four times as long as bothria, tapering gradually to apex. Neck 
long, cylindrical, broader than the body, very contractile in front of 
bulbs ; proboscis sheaths in loose spirals ; contractile bulbs very long, 
parallel. Body crossed by a narrow, transverse, crimson band immedi- 
I ately behind the contractile bulbs. The segments begin almost imme- 
diately behind the contractile bulbs. The first three or four distinct 
segments are broader than long. The next are squarish. At about 
the tenth they begin to elongate and mature. They increase rapidly 
in length towards the posterior end, the median ones becoming bacilli- 
I form while the last one is, in some cases, eight or ten times as long as 
I broad. The last two or three are usually very long, fusiform, of an 
ivory-white color, and discharge ova when placed in water. The body 
throughout is almost cylindrical. Genital apertures marginal near 
middle of segment. Ova spheroidal, 0.029™"* in diameter. Length, 18°*™. 

Habitat — Trygan eentrura^ spiral valve, about ninety specimens from 
two rays, Wood's HoU, Massachusetts, August 10, 1887. 
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Dimensions. 



L«»nelh 

Itn^Aiith of hoad 

!#«»« »:! h of he*d 

Lrn^th of head «nd neck 

I>i*iiieter of neck 

I^>nj:th of contractile bullta 

Breadth of contrHotile bulbei 

Lt'nsth of tir»t »ej:nient, approximate 

Biva«ith of tirst »eument 

I.encth of Uat scinnent 

Bn^adth oflaat se^rment 

Lontsthof pn>bo9cis 

IhAuioter of proboacia at baae 

I>iatnoter of prolnvaciA near apex 

Nun»lH»r of sepueuta 



No.1. 


No. 2. 


mm. 
18.00 


13.00 


0.80 


0.54 


0.46 


0.28 


3.00 


2.20 


0.64 


0.32 


2.00 


1.20 


0.20 


0.10 


0.03 


0.03 


0.30 


0.24 


4.00 


2.40 


0.46 


0.50 


l.CO 


1.40 


0.08 


0.08 


6.04 


0.05 


20 


IC 



No. 3. 

inm. 

14.00 
0. 52 
0.-24 
2.40 

0. ::o 

l.'JG 
0. 10 

o.o:; 

0. 'J2 
2. SO 
0.44 
1.20 
0.08 
0. 0.') 
IG 



In tlio alcoholic specimens the length of bothrinm was 0.28"'"', 
broaiUh 0.30"'"». The anterior segments were indistinct. 

The base of each proboscis for a distance of about 0.12°™ is 0.08"*" in 
diameter. At this point there is a sadden offset where the diameter 
suddenly diminishes to 0.06'"™, thus giving rise to a prominent sboulder 
which is always on the inner side of the proboscis. The basal part of 
the proboscis is thickly covered with slender, slightly recurved hooks, 
which are from 0.005 to 0.010™™ in length and less than 0.002™™ in thick- 
ness. These hooks are arranged in spirals, the coils of which make 
rows of hooks almost transverse to the axis of the proboscis. The hooks 
are longer and straighter near the head than they are at the offset. On 
the outer side of the proboscis, opposite to and a little way back of the 
basal shoulder, there is a single large hook. This hook is broad, recurred 
and has a strong basal support. Its length is 0.04™™, breadth at sur- 
face of proboscis 0.017™™, breadth of basal support 0.021™™. Beyond 
the basal shoulder the proboscis tapers very gradually to the apex, 
which in well everted proboscides is about 0.04™™ in diameter, or one- 
half the diameter at base. The proboscis in front of the basal shoulder 
is covered with slender hooks, which are for the most part but slightly 
recurved. The maximum length of these hooks is about 0.015™™, breadth 
at base 0.002™™. They are arranged in spirals 0.016™™ apart, eight or 
nine hooks being visible in a single spiral. The coils of the spiral are 
more rapidly ascending than they are at the base. Towards the apex 
the hooks grow somewhat smaller. There is a slight difference between 
the hooks of opposite sides of the proboscis immediately above the basal 
part. On the outer side — that is, the side which bears the large basal 
hook— they are small, short, rather stout, sharply recurved, and about 
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\ This Bhynchobothrium is evidently the adult form of a species either 
identical with the larval Bhynchobothrium from Cepola rubescens figured 
by Wagener (Nov. Act., Nat. Cur., xxiv, Suppl. 48 and 82, Plate xix, 
J30-234j, or at least closely related to it. 

The figure of the proboscis given by Wagener shows the same re- 
markable peculiarities which characterize this species. The shape of 
the bothria, the proportions of the head, neck, proboscides, contractile 
bulbs, as shown in Wagener's figures, agree with these specimens from 
Trygon cenirura, Wagener does not give a specific name to the larval 
form. He simply designates it as "A Tetrarhynchm from Cepola rubes- 
cens.'^ 

So far as I am aware, the adult has not been found. I therefore pro- 
pose, as a proper specific designation for this species, the name B. wag- 
enerij in honor of the original describer of what is probably the larval 
form of the species. 

35. Bhynchobothrium lomentaceum Dies. 

[Plate xiu, Fig. 1-3.] 

DiesiDg, Syst. Helm., i, 571 ; Rdvis. des Cepth. Par., 290. Von Linstow, 
Comp. Helm., 280. 

I refer a single Bhynchobothrium from Mustelm canis to Diesing's B. 
loTtientaceum from M, vulgaris. This is done with some hesitation, for, 
although it does not disagree with Diesing's description, the latter is 
confined to such general characters that specific differences might still 
exist between my specimen and B. lomentaceum. It should also be re- 
markiBd that the armature of the proboscides resembles ver^'^ closely that 
of B. caryophyllum Dies, from Scoliodon lalandii. (Denks. der kais. 
Akad., xn, 30, Plate iv, figs. 16-20.) 

Diesing gives the following description of B. lomentaceum: 
Head with oval, lateral bothria conyerging at the apex. Neck slightly depressed. 
Body lanceolate, first segments very short, transversely oblong, each with rounded 
margin and swollen in the middle. Genital apertarea . . . Length of head and 
neck, 4™™ ; length of body, 36™™ ; breadth of posterior, 4™™. 

My specimen consists of the head, neck, and a few of the first seg- 
ments, the whole measuring, when living, 9""'^. There is also a frag- 
ment containing a number of median segments and measuring, when 
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liviDg, 10.5°»°». The last segment of this fragment was 1.1°^ long and 
1.7"^ broad. The length of the head and neck in the living specimen 
was 3.6"™ ; length of contractile bnlbs 1°>°». 

Following are dimensions of the alcoholic specimen : Length of head 
1.44°»"», breadth 1.66™"»; length of bothria 1.60">", breadth 0.92^*"; 
length of head and neck, 3,14"™ ; diameter of neck, marginal, 1.10™'", 
lateral 1™"; length of contractile bulbs 1.08"™, breadth 0.26; dis- 
tance from base of bulbs to first distinct segment, 3™" ; length of first 
distinct segment 0.16"", breadth 1.20""; greatest breadth of seg- 
ments 1.80"", length 0.80"" ; lateral diameter behind bulbs, 0.90°^°^ ; 
marginal diameter, 0.56"" ; diameter of proboscides, 0.12"". 

The following description is based on the single alcoholic specimen: 
Head broadly sagittate. Bothria two, oval, narrow in front, broad be- 
hind, with thick, entire edges, a very faint emargination on posterior 
edge, converging at apex o^ head, flaring posteriorly, so as to give 
to the head the shape of an equilateral triangle. Neck a little 
longer than hea'd, swollen in front of contractile bulbs, fusiform ou 
account of contraction in length, slightly constricted at base of cou- 
tractile bulbs. Proboscis sheaths spiral, contractile bulbs four times 
as long as broad. Proboscides longer than bothria ; hooks of two prin- 
cipal sizes, the larger ones stout, broad, and strongly recurved, the 
smaller ones also broad and strongly recurved, but some of them pro- 
portionally more slender than the larger ones, a few slender and arcu- 
ate. Larger hooks ou outer side of proboscides, smaller ones on imier 
side. First segments very short and broad; succeeding segments also 
short and broad, with rounded margins; margins of segmented part 
of strobile crenulate. 

Male genital aperture marginal, about middle of segment. 

Mahitat. — Musteltis canis, spiral valve, one specimen. Wood^s Hell, 
Massachusetts, August 11, 1887. 

The only details that the small amount of material at hand permits 
relate to the disposition of the hooks on the proboscides. The largest 
hooks are 0.04"" in their greatest length, and 0.02"" broad at base. 
The smaller hooks are from 0.01 to 0.02"" in length, and from 0.004™" 
to 0.01"" in breadth. The spiral series of hooks are 0.035"" apart, 
and the hooks in each series are situated from 0.01"" for the larger 
to 0.02"" for the smaller from each other. The arrangement seems to 
be as follows : On the outer side of the proboscis there are four longitu- 
dinal rows of large, strongly recurved hooks. On the opposite or outer 
side there are four longitudinal rows of hooks, much like the large 
hooks in shape and proportion, but having only about half their lineal 
dimensions. The series of large hooks is flanked on each side by two 
rows of hooks which are somewhat smaller and proportionally a little 
more slender than the large hooks. Between each of these two series 
of intermediate hooks and the inner series of small hooks there is a 
single row of hooks consisting of alternately large and small hooks. 
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The larger of these two styles of hooks are, however, sinaU<sized, and 
Gorresponrl, both iu shape and size, to the hooks in the inuer series. The 
smaller alternates of this row are but slightly recurved. The larger al- 
ternates are about 0.017°^"^ long and 0.008°*°* broad at base; thesmalleii 
ones are 0.011™°* long and 0.005™°* broad at base. To recapitulate, 
there are four rows of large hooks on outer side of proboscis, four rows 
of small hooks on inner side, two rows of intermediate hooks on each 
side of the series of large hooks, one row of alternately larger and 
smaller hooks on each side ot the series of small hooks, thus making 
fourteen rows in all. All the hooks are smaller and more slender near 
the base of the proboscis. 

The fragment of strobile which was found associated with the scolex, 
and which evidently belongs to it, does not contain any mature segments. 
The posterior segments are somewhat elongated and are narrower than 
the preceding segments. None of the genital organs could be made out 
except the cirrus, which could be seen through the walls of the seg- 
ment when the latter were rendered transparent with glycerine. The 
male genital aperture is marginal about the middle. The walls of the 
segments are traversed by many strong, longitudinal, muscular fibers. 

36. Rhynchohothrium longicorne^ sp. nov. 
[Plate XIII, Figs. 4-8]. 

Head appressed, truncate, and emarginate in front. Bothria two, 
lateral, oblong-elliptical, parallel in front, slightly divergent behind, 
slightly emarginate on posterior edge, somewhat bilobed by a low, short, 
longitudinal, median ridge near the posterior end of the shallow face. 
Neck long, but capable of great contraction, subcyliudrical. Pro- 
boscides very long, three or four times as long as the bothria, tapering 
to apex, with tumid basal portion covered with line, slender, straightish 
appressed booklets ; remainder of proboscis armed with longer, slender, 
curved booklets of nearly uniform size. Proboscis-sheaths very long, 
in contracted specimens lying in broad, crowded, sinuous folds. Con- 
tractile bulbs elliptical or elliptical-oblong. Segments begin very soon 
behind contractile bulbs; at first very short, subsequently increasing 
in length, then becoming as long as broad ; last segments rectangular, 
longer than broad. Body relatively short, compressed, at first a little 
wider than neck and increasing in breadth but little throughout its 
length. 

Genital apertures male marginal, near anterior edge, its position in 
some specimens marked by an evident notch ; female lateral at middle 
point of median line (?). Eggs oval about 0.04°*°* in longer diameter. 

HaMtat, — OdontaspU UttoratiSj spiral valve. Wood's HoU, Massa- 
chusetts, July, 1885 ; August, 1886. 

I have found this species on two different occasions, each time in the 
sand shark {Odontaspis Utioralis), The first specimens, three in num- 
ber, were collected July 15, 1885; the second, four in number, August 
12, 1887. 



Digitized by VjOOQ IC 



848 REPORT OF COMMISSIONER OP FISH AND FISHERIES. [130'J 

In the ibllowiug, No. 1 was a living specimen somewhat flattened 
under the compressor ; Nos. 2 and 3 alcoholic. Nos. 1 and 3 are doabt- 
less the same individual. 



Dimensions. 



No. 1. No. 2. No. 



Length , 

Length of bothria 

Breadth of bothria 

Length of head and neck 

Diameter of neck 

Length of contractile bulbs 

Diameter of contractile bulbs 

Length of proboscis 

Distance from base of bulbs to lirst segment.' 

Length of first distinct segment 

Breadth of first distinct segment 

Length of last segment 

Breadth of last segment 

Numbwof segments 



14.00 
2.00 



5.20 



1.06 
0.34 
6.40 
0.80 
0.10 
l.«i0 
2.20 
L40 
' 24 



mm. 
8.50 
0.92 
0.66 
2.80 
0.46 
0.80 
0.1^ 



mm. 
10.00 
1.23 
0.80 
3.10 
0.52 
1.04 
0.18 



0.60 
0.10 
0.68 
1.20 
0.8d 
16 



0.60 

0. 10 
0.60 
1.56 

1. OA 
24 



In No. 1 the last 17 segments show the reproductive organs. 

From a specimen collected July, 1885, the following measurements 
were obtained: length of head, 3°*™, breadth, 2°^"*; length of neck, 
^mm. breadth, 1.3^°^; length of contractile bulbs, l"""^, breadth, 0-6°^™; 
length of posterior segment, 4"»™, breadth, 2.5™°». 

Some dimensions of proboscides and hooks are: diameterat base, ex- 
cluding hooks, 0.097™"^; including hooks, 0.1™™; median diameter, ex- 
cluding hooks, 0.066™™ ; including hooks, 0.102™™ ; length of hooks on 
base of proboscis, 0,02 to 0.03™™; breadth, 0.004™™; length of median 
hooks, 0.04™™, breadth, 0.007™™. 

The tumid base of each proboscis is prominently shouldered on the 
outer side. In this respect it resembles E, wageneri. There is, how- 
ever, no single large hook as in that species, and besides there is a very- 
great difference between E, wageneri and B. longicorne in respect to the 
conformation and arrangement of the hooks. 

Behind the basal enlargement the hooks are nearly straight, ap- 
pressed closely to the surface of the proboscis, slender, sharp-pointed, 
and, many of them, with a single short lateral basal prolongation.^ The 
spirals are about 0.01™™ apart, while the longest hooks are over 0.03™™ in 
length. The points of the hooks in one spiral therefore cover the bases of 
the preceding series. The hooks on the outer side of this part of the pro- 
boscis are larger than those on the inner side. On the anterior part of the 
basal enlargement of the proboscis they are smaller and crowded together 
closely. The spirals are here about 0.005™™ apart, and twenty-five hook- 
lets and ov^er may be counted in a single transverse spiral. There is some 
variety in the shape of the hooks on the basal enlargement. On its outer 
part they are, in the main, straight and slender. Toward the inner side 
on the anterior slope there are about five spiral series in which the 
booklets are placed close together side by side. These booklets stand 
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uearly erect, are moderately broad and abraptly recurved at the point. 
In front of the basal enlargement the hooks are, in the main, slender, 
sharp- pointed, and arcuate, from 0.022°*°* to 0.033°*™ in length, the spirals 
about 0.02°*<° apart, about eight booklets visible in each spiral. The 
hooks, for the most part, are nearly erect. There are, however, on one 
side of the proboscis, two longitudinal rows of hooks, which are stouter 
than the hooks in the other longitudinal rows, and are strongly appressed, 
the hooks in each row pointing toward the other row. This arrange- 
ment seems to be very similar to that figured by Van Beneden for his 
Tetrarhyviehus minutus from Squatina angelus. These two rows of ap- 
pressed hooks are flanked on the one side by a row of rather short 
broad-based hooks, strongly recurved, and on the other by a row of 
rather short^rcuate hooks. The remaining booklets do not differ from 
each other either in size or shape. They are long, slender-pointed, 
arcuate, nearly erect, and impart a characteristic bristly appearance to 
the proboscis. The proboscides taper gently toward the apex, where 
there is much less diversity both in size and shape of hooks than there 
is farther back. 

The lateral vessels of the water vascular system remain plainly visi- 
ble in an alcoholic specimen lightly stained with hsematoxylon. The 
body is short, broad, and much flattened. ^ In the mature segments the 
ova are collected in a mass at the bottom of an elongated clear space^ 
which begins at the marginal genital aperture near the anterior end, 
runs directly to the median line, follows the latter to near the posterior 
end, where it expands into the cavity in which the ova are lodged. 
The cirrus was not observed. I have not been able to demonstrate the 
position of the female genital aperture in the alcoholic specimens, but 
am disposed to think that it is lateral, from the fact that, in a living 
specimen, there were distinct median lateral apertures on the squarish 
segments in front of the mature segments. 

Otobothbitjm, gen. nov. 

[ovf, (>iTb^j the ear. ] 

Body articulate, taeniseform, head separated from body by a neck. 
Bothria two, opposite, lateral, each with two supplemental ciliated pits 
at the posterior free angles. Proboscides four, terminal, filiform, armed, 
retractile in neck. Reproductive apertures marginal. 

According to Diesing's classification this genus belongs to the sub- 
tribe Trypanorhyncha and the family Dibothriorliynchidce. The number 
of the bothria allies it with the genus Bhynchobothrium. On the other 
hand the neck of Otobothrium bears a close resemblance to that of Tet- 
rarhynchus. The reason for separating it from Bhynchobothrium and 
erecting it into a new genus is found in the presence of the four otosacs 
or ciliated pits. These, if not homologous with the supplemental disks 
of Calliobothrium, etc., certainly furnish a character of as much weight 
in classification as they. 
H. Mis. 133 54 



Digitized by VjOOQ IC 



850 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [132] 

37. Otohothrium crena^colle^ sp. nov. 

[Plate XIII, Figs. 9-15, and Plate xiv, Figs. 1-4.] 

Head broad, transverse, hanuaer-shaped, or, in alcoholic specimens, 
bluntly rounded in front and cordate, compressed. Botbria two, oppo- 
site, lateral, sub-rectangular or oblong-elliptical, bilocular, slightly 
emarginate on posterior edge, converging in front, widely divergent 
behind ; each bothrium with two eversible, ciliated pits at the posterior 
edge. Faces of Ji)othria hollowed out, edges somewhat thickened 
Neck short, cylindrical, slightly compressed, broader, and much thicker 
than anterior part of the body, from which it is quite distinct, posteri 
orly projecting into a kind of collar with four deep notches opposite the 
sides and margins of the body. Proboscides slender, abput twice the 
length of a bothrium, armed, for the most part, with strongly recurved 
booklets, which are sharp-pointed with broad bases of uniform size and 
symmetrically disposed ; about five visible at once in each of the diag 
onal rows. There are beside these some minute slender booklets near 
the base of the proboscides. The proboscis-sheaths are spiral. The 
contractile bulbs are short, oval, and lodged at the base of the neck in 
the projecting lobes made by the posterior notches of the neck. The 
body is slender, compressed, and much narrower at first than the neck. 
First four segments very short, three or four times as broad as long. 
The remaining segments increase in length, rapidly becoming very long 
and slender, the posterior segment often from twelve to fifteen times as 
long as broad. Free proglottides slender, somewhat irregular in out- 
line, very active. Ova subglobular, abundant. Genital apertures, at 
least male, marginal a little behind middle point. 

Habitat. — Sphyrna zygcenaj spiral valve, July 28, 1886, one hundred 
and fifty specimens; July 18, 1887, one hundred specimens; chyle 
swarming with free proglottides on both occasions. Wood's Holl, 
Massachusetts. 

Numbers 1 and 2 of the following are from living specimens ; 3 and 4, 
alcoholic. 



Dimensions. 



No. 1. No. 2. No. 3. No. d. 



Length 

Length of bothria 

Breadth of head 

Length of head and neck 

Diameter of neck 

Diameter of neck at contractile bnlbs 

Length of contractile bnlhs 

Breadth of contractile bnlbs 

Breadth of first segments 

Length of last segment 

Breadth of last segment 

Namber of segments 



mm. 

11.20 
0.22 
0.32 
0.36 
0.12 
0.16 
0.10 
0.05 
0.08 
i.90 
0.28 
16 



mm. 

10.80 
0.22 
U32 
0.40 
0.12 
0.16 



0.10 

2.40 

0.20 

18 



mm. 

11.50 
0.20 
0.30 
0.36 
0.14 
0.18 
0.08 
0.05 
0.10 
3.00 
0.36 
17 



mm 
14.00 
0.22 



0.36 
0.14 
0.18 
0.06 
0.04 
0.12 
3.30 
0.30 
20 
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The following details are taken from a living specimen sligbtly dis- 
torted ander the compressor : Length, 9.30 °»°* ; length of head and necbv 
0.36 "^j breadtbof head, 0.32°*°*; length of bothria, 0.17 °*°»; diameter 
of neck, 0.10 °*™ ; diameter at contractile balbs, 0.13 °^ ; length of each 
of first foar segments, 0.02 °^ ; breadth, 0.07 ; length of fifth segment, 
0.04 °»™ ; sixth, 0.08 °^ ; seventh, 0.12 •°°> ; eighth, 0.16 «°°> ; ninth, 0.30 •°°»; 
tenth, 0.44 °»°*; eleventh, 0.60°^; twelfth, l.°«°; thirteenth, 1.25 °*°>; 
foarteenth, 1.8 ™™ ; fifteenth, 3 °^. The last of these segments were 
0.10, 0.14, and 0.2 °^ broad, respectively. 

The length of the proboscides, estimated from specimens that had 
been made transparent, so as to show the retracted proboscides, seems 
to be from 0.5 toO.6™™. The longest everted proboscis measured 0.4 °>°» ; 
diameter, exclnding hooks; 0.011 to 0.016™™; including hooks, 0.019 to 
0.025™™; lengthofhooks, 0.007 to 0.008™™; breadth 0.003™™; length of 
minute hooks at base of proboscides, 0.003 ; breadth, 0.001 ™™ ; length 
of free proglottis, living, 4.4 ™™ ; breadth, 0.8 ™™. 

In alcoholic specimens the bothria are invariably opposite and diver- 
gent at the bases, so as to give to the head, when viewed laterally, margi- 
nally as to body, a cordate or even reniform outUne. The outline of the 
head and neck together is like that of a hammer, in which the neck 
represents the short thick handle. The head is only about half as thick 
as it is wide, e. g. in an alcoholic specimen the breadth of head was 
0.28™™; thickness, 0.14 ™™ ; in this specimen the length of a single both- 
riamwas 0.2™™; its breadth, 0.14™™. In another specimen the head 
was 0.32 ™™ broad and 0.14 ™™ thick. 

In the living worm the faces of the bothria are frequently directed 
forward, and when viewed in this position their anterior edges are seen 
to be separated by a moderately wide space. A pair of proboscides 
emerges from the anterior edge of each bothrium. There is a slight 
emargination on the anterior edge of each bothrium, and another shal- 
low emargination on the posterior edge. A median line extending from 
the shallow posterior notch to the front edge divides the bothrium 
into two loculi. This latter feature is often lost, or at least much 
obscured, in alcoholic specimeus, in which the faces of the bothria are 
deeply concave, the lips sometimes much inflexed. 

Suppleynental pits or otosaes. — ^These organs appear under low magni- 
fying power as four round spots, lying one at each of the posterior angles 
of the two bothria. When highly magnified, 250 to 300 diameters, 
these spots are seen to be oval or conical pits, lined with minute ciliary 
bristles, and about 0.025™™ in diameter. While examining one of these 
pits with a magnifying power of about 300 diameters, the specimen was 
subjected to a slightly increased pressure, when one of the pits was 
observed to evert itself, changing from an oval pit lined with ciliary 
bristles to a blunt conical papillary elevation, which was covered with 
erect bristles. In the alcoholic specimens some of these pits are everted 
into low papillae. These remarkable pits are strongly suggestive of low 
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or radimentary sense organs. A careful histological examination of 
tlie scolex may throw some light on their trae nature. 

Anatomy of mature segments, — The male genital aperture is marginal 
a little back of the middle. A lateral aperture was observed in a few 
free segments. It was situated near the anterior end of the segment, 
and is probably an opeuing for the discharge of ova, since careful search 
:^iiled to reveal auy corresponding opening on immature segments. The 
cirrus was not seen fully everted. The length in an alcoholic specimen 
was estimated to be about 0.6°^^, and the diameter at base 0.12"*"*. It 
emerges from the center of a comparatively wide but shallow marginal 
notch. The vagina appears to open immediately behind the cirrus in 
the same marginal notch. The cirrus bulb is rather small, oval, and 
directed slightly forward. The vas deferens lies in a coil in front and 
at the base of the cirrus bulb, and enters the base of the bulb. The 
ovaries are small oblong, or oval, and lie one on eacbside of the median 
line and at about one-third the distance from the genital aperture to 
the posterior end of the segment. Back of the ovaries are a number of 
oval clear spaces. 

The ova are nearly globular. A living ovum measured 0.024 and 
0.022™™ in its two diameters. Ova in the preserved specimens, mounted 
in glycerine and slightly compressed, appear almost globular, and are 
0.027™™ in diameter. They have smooth and rather thin shells, which 
must be quite rigid, as no eggs were observed with the shell collapsed 
or indented. In a few cases the ova are aggregated into a globular 
mass about the middle of the segment and a little in front of the genital 
aperture. This mass causes an abrupt swelling in the walls of the seg- 
ment, which, upon slight pressure, bursts, releasing the eggs in vast 
numbers. Ova were also seen lying along the median line and in 
small clusters near the anterior end, whence they apparently find their 
natural outlet. 

The anterior part of the mature segments which do not yet contain 
ova is filled with oval or elliptical bodies, which, according to analogy 
with other forms, doubtless represent the testes. In some these have 
disappeared aloug the median line, leaving a median sinus which evi- 
dently becomes a receptacle for ripe ova. There are usually only from 
12 to 15 segments present in a single specimen. As the segments 
mature they separate easily. 

On both occasions of finding this worm the chyle of the intestine was 
swarming with them and with the free proglottides. A few were found 
in the pyloric division of the stomach. The free proglottides, when 
placed in sea-water, continued very active for several hours. They were 
capable of active progressive motion by alternate contraction, and ex- 
pansion of the body, during which each end often assumed the shape 
and performed the function of a sucker. The masses of ova in the liv- 
ing proglottides were, in some cases, ivory-white and opaque. In others 
they passed from white through yellowish to brown. Others were yel- 
lowish green. 
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in two lateral pairs, parallel with the head. Proboscides four, termi- 
nal, filiform, armed, retractile in the ueck, free, i. e.j uot ruuuing through 
the bothria. Genital apertures marginal or lateral. 

38. Tetrarhynchus tenue^ sp. nov. 
[Plate XIV. Figs. 5,6.] 

Head variable, but often sagittate. Bothria four, in two lateral pairs, 
long-oval, long-elliptical, or oblong. Proboscides four, somewhat quad- 
rangular, a little shorter than the bothria, densely beset with very slen- 
der straightish or slightly arcuate spine-like booklets, which are of nearly 
uniform size and shape. The proboscides emerge from a point a short 
distance back of the apex of the head. Neck tubular, contractile. In 
life it may be twice as long as the bothria, but in alcoholic specimens 
it is usually shorter than the bothria. Posteriorly it is continued in a 
collar which incloses the anterior part of the body. It is ordinarily 
broader than the anterior part of the body. The proboscis sheaths are 
nearly straight, with the exception of a single spiral kink in front of 
tlie contractile bulbs. The latter organs are short-oval — in alcoholic 
specimens less than one-third the length of the bothria. The segments 
begin immediately behind the neck as fine transverse wrinkles. The 
first distinct segments are very short, subsequently increasing in length, 
becoming squarish, then longer than broad. The posterior mature seg- 
ments are considerably longer than broad, with a tendency, in alcoholic 
specimens, to become convex on the margins, thus giving a decidedly 
repand outline to the margins of the mature portions of the strobile. 

Genital apertures : male, marginal, a little in front of the middle point. 
Cirrus rather short and smooth ; female aperture lateral (?). U va small, 
spheroidal, escaping from lateral aperture. General habit of body more 
slender, especially head and anterior part of body, than T. robustum. 
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tinct species in each of the four lots. These differ from each other most 
in the character of the booklets on the proboscides, T. tenuCj having 
minute spinose booklets, while the booklets of T. rohustum are short, 
stout, and strongly recurved. 
These parasites were found as follows : 



Date of capture. 



No. of rays 
examined. 



No. of para- 
siteia found. 



August, 1884..., 
August 1, 1887. 
August 8, 1887., 
August 10. 1887 



One... 
Three 
One... 
Two.. 



One. 
Two. 
Three. 
One. 



These specimens were all found either in the stomach proper or in 
the pylorus. 

Of the following measurements No. 1 was a living specimen, the 
others alcoholic : 



Dimensions. 



Length 

Length of bothria 

Breadth of head 

Length of head and neck 

Diameter of neck 

Length of contractile bnlbs 

Breadth of contractile bulbs 

Length of proboscides 

Diameter of proboscides 

Length of booklets 

Breadth of booklets 

Length of anterior segment, approximate . 

Breadth of anterior segments 

Length of posterior segments 

Breadth of posterior segments 



No. 1. 



mm. 

19 00 
0.46 
0.30 



0.24 
0.14 
0.05 



0.04 
0.18 
1.16 
0.70 



No. 2. 



m,m,. 

20.00 
0.36 
0.24 
0.56 
0.18 
0.11 
0.05 
0.28 
0.02 



No. 3. 



0.02 
0.12 
0.88 
0.58 



mm. 
13.50 
O.40 
\26 
0.48 
0.20 
0.12 
0.04 
0.20 
0.026 
0. 0055 
0. 0014 
0.02 
0.16 
0.80 
0.24 



In Ifo. 1 the diameter of neck at collar wns 0.18™™; length of neck 
proper, 0.40™^^; length of collar, 0.14™™ ; length of bothria, varying from 
0.36 to 0.56™™ ; posterior segments, from 0.94 to 1.16™™. 

In an alcoholic specimen, 13™™ in length, the length of the bead and 
neck was 0.78™™ 5 in another, 17™™ in length, the length of the bead and 
neck was 0.48™™. 
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I take the following descriptive paragraph from notes made at the 
time of collecting: Bothria elongated in t:svo lateral pairs, the bothria 
constituting a single pair united at the apex, each with an irregularly 
hoUowed face and posterior bluntly rounded edges reflexed from the 
neck. Anterior part of head, projecting about 0.1™™ in front of the 
bases of the proboscides, the latter shorter than the bothria. Neck 
short, tumid, constricted behind the short contractile bulbs and con- 
tinued posteriorly into a collar which surrounds the anterior part of the 
body. The body is joined to the neck at the base of the bulbs. Fine 
transverse lines begin at once behind the collar. The first segments 
are broader than long. They increase in length rapidly and at a dis- 
tance of 8™™ from the head are more then twice as long as broad. The 
posterior mature segments are somewhat irregular in outline and tumid 
in the middle. When placed in water the ripe segments are apt to 
burst at the middle of a lateral face, by means of a rapid papillary 
swelling from which the eggs escape. Under the compressor the di- 
viding line between the ripe segments is indistinct. 

The spheroidal ova measure about 0.019 and 0.014™™ in the two diam- 
eters. Some are nearly spherical and 0.019™™ in diameter. 

The epidermis of one specimen exhibited a tendency to slough off 
aft^r lying for a short time in sea- water. In some specimens, after 
having been placed in sea-water, it was observed that t^e mature seg- 
ments had curved towards one of the lateral faces, burst about the 
middle, and discharged ova in such quantity as to leave a milky white 
patch at the bottom of the dish. 

When alcoholic specimens were highly magnified the apex of the 
head and the edges of the bothria are seen to be densely covered with 
minute hair-like bristles, which are a little longer than the booklets of 
the proboscis. These bristles belong to the epidermis, are easily rubbed 
off, can be seen only with a high magnifying power and hence may be 
easily overlooked. 

In the mature. segments the nearly spherical ova lie in scattered 
masses. These small aggregations are probably what remain of the 
ova, the greater part having escaped through the lateral aperture. 
The cirrus emerges near or a little in front of the middle point of the 
margin, thus differing from T.rohustum, in which the cirrus opens near 
the anterior margin. 

This species has many characters in common with T. infulatum {As- 
'pidorJiynchus infulattis Molin). 

39. Tetrarhynchus robustunij sp. nov. 

[Plate XIV, Figs. 7-9.] 

Head bluntly rounded in front. Bothria four, oblong, hollowed out 
on the face, with flexible borders, distinctly arranged in lateral pairs, 
the bothria in each pair approximating at their fore posterior edges. 
Neck variable, usually cylindrical, broader than anterior part of body, 
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continaed posteriorly into a collar which incloses the anterior part of 
the body^ in alcoholic specimens often transversely wrinkled. Probos- 
cides nearly equaling the bothria in length, armed with short, strongly 
recurved hooklets, sheaths nearly straight with a single spiral turn im- 
mediately in front of the contractile bulbs. The latter are long-oval, 
and a little more than one-half as long as the bothria. The body begins 
^ immediately behind the contractile bulbs, and is at once crossed by 
transverse lines which soon outline distinct segments. The first seg- 
ments are very much broader than long. Subsequently they increase 
* in length slowly, the posterior mature segments becoming at tirst squar- 
ish, then a little longer than broad. Male genital apertures marginal, 
irregularly alternate, near anterior edge. Cirrus small, smooth ; cirrus 
bulb slender. Female genital aperture lateral(f ). 
'■ Ova small, very abundant, nearly spherical, about 0.01 6"*°^ in diain 
eter, and with a thin shell. 

Habitat. — Trygon centruraj stomach and pylorus, August, 1884 and 
1887, Wood's Holl, Massachusetts. 

The general habit of T. rohustum is stouter than T. tenue. The head, 
neck, and segments are relatively broader; the head is more blunt at 
the apex ; the proboscides emerge from the apex of the head instead of 
a little way back of the apex ; the booklets on the proboscides are much 
stouter and more sharply recurved ; the contractile bulbs are longer ; 
the cirrus opeifs near the anterior end of the segment instead of near 
the middle. 

I have found this species associated with T. tenue, as follows : August, 
1884, two specimens; August 1, 1887, two Specimens; August 8, frag- 
ments ; August 10, one specimen. 

The following measurements were obtained from alcoholic speci- 
mens : 



' 



Dimensions. 



No.l. 


No. 2. 


mm. 
20.00 


mm. 
2i.00 


0.68 


0.60 


0.70 


0.64 


1.20 


1.18 


0.50 


0.42 


0.60 


0.60 


0.03 


0.03 


0.011 


0.014 


0.005 


0.005 


0.33 


0.32 


0.10 


0.08 


0.02 


0.02 


0.38 


0.40 


0.52 


0.86 


0.96 


0.80 



Length 

LeD^h of bothria , 

Breadth of head , 

Length of head and neck 

Diameter of neck 

Length of proboscides 

Diameter of proboscides 

Length of booklets 

Breadth of booklets « 

Length of contractile balbs 

Breadth of contractile bulbs 

Length of anterior segments, approximate. 

Breadth of anterior segments 

Length of posterior segments 

Breadth of posterior segments 



The booklets are nearly uniform in shape, which is much like that of 
the claw of a cat. The breadth of base equals about half the length. At 
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lar in shape except perhaps a little more recurved at the point. The 
hooklets are arranged in uniform spirals, which are about 0.017^™ apart. 
Seven hooklets can be seen in each spiral on one side of the proboscis. 

The proboscides bear some resemblance to those of T.hisuleatum 
(Rhynchobothrium hisulcatum of my former paper), but are much smaller, 
bein^ about half the diameter, and the hooks are about half as lon^r. 
The hooks are also relatively more slender. The head and neck of T. 
robustum also resemble that of T, bisulcatunij but are fiot so plump. The 
edges of the bothria were covered with fine capillary bristles as in T. 
tenue. They were, however, not so abundant, nor were they observed 
at the apex of the head. 

The segments in all but one of the specimens that I have yet seen 
were much broader than long. In one, the posterior segments to the 
number of ten or twelve, are squarish, and the last two or three a little 
longer than broad. The cirrus bulb in the mature segments extends 
from the marginal aperture, near the anterior edge, half the distance or 
more to the median line, and inclined forward toward the anterior edge. 
The vas deferens shows plainly, lying in voluminous coils at the base of 
the bulb and along the median line. The ovary i^a broad two-lobed 
organ centrally placed. The ova lie along the median line. There yet 
remains much to settle with respect to the disposition of the genitalia 
of these segments which I have not yet studied from thin sections. 

40. Tetrarhynchus bisulcatum Lt. 

[Plate XIV, Figs. 10-12, aod Plate xv, Fig. 1.] 

Bhynchobothrium hiaulcatum Lt. Report of U. S. Commission of Fish and 
Fisheries for 1886, pp. 479-486, Plate iv. Figs. 9-23. 

In my original description of this species I regarded the bothria as 
two in number, but distinctly bilobed. Since writing the first descrip- 
tion I have had an opportunity to study living specimens and have de- 
cided to refer the species to the genus Tetrarhynchus, I was perhaps 
misled by the close resemblance to Van Beneden's figures of Tetra- 
rhynchus lingualis Cuv. {Rhynchobothrium paleaceum Kud. and Yan 
Ben., Diesing, Revis. Ceph. Par., 294). 

The only emendation necessary in the original description is to change 
from " bothria two, divided into two distinct lobes," to bothria four, ar- 
ranged in two lateral pairs. Also the female genital aperture is mar. 
ginal, beside cirrus. 

On the 25th of July, 1887, 1 obtained from the pyloric division of the 
stomach of a dusky shark {Garcharias obscurus) a large lot of this spe. 
cies. There were about four hundred of these parasites crowded into a 
space of 8 or 10 inches in the narrow pyloric constriction of the stom- 
ach. A portion of this part of the alimentary canal cut open so as to 
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show the worms attached, is shown in Pig. 1, Plate xv. The bodies of 
the living worms were very much crumpled and folded and the beads 
and anterior segments were buried in the walls of the pylorus. On this 
account they were very difficult to remove. Usually the scolices were 
buried together in groups of from three to six or more in a common 
cavity. These cavities or pits extended through the mucous and sab- 
mucous coats into the muscular layers. The heads of many of the 
specimens were yellowish green, and nearly all were characterized by 
having a greenish band at the base of the neck or a greenish tabular 
neck. 

In my former description I recognii^ed three distinct varieties. In 
this lot the same varieties can be distinguished with, perhaps, a greater 
tendency to intermediate forms. A living specimen, with mature seg- 
ments and measuring only 32°»"» length, agrees in all essentials with 
var. a. Two others, which were quite long and slender, measuring 
280 and 330°**", respectively, answer, in the main, to the conditions 
established for var. p. 

In general the specimens were not much changed by immersion in 
alcohol, hence the measurements already published for this species need 
not be added to in these notes. 

An interesting abnormal form was found in this lot. It consisted of 
two slender but distinct strobiles with a single scolex. The strobiles 
measured 25 and GS"*"*, respectively. This does not seem to be a mu- 
tilated specimen, since the two strobiles are distinct as they emerge from 
the cervical collar. The segments do not begin at once, and when they 
do they make their appearance at diiierent distances from the head. The 
segments on the latter half of the longer chain agree in outline with 
those of var. /?. The cirrus is quite distinct and emerges near the middle 
of a margin, or a little in front of the middle and runs^thence diagonally 
to the anterior edge at the median line. There is no sign of lateral 
apertures. The posterior segment is 0.76™"* long and 0.66"*°* broad. 

In this species, in general, the cirrus emerges near the margin not 
far from the anterior edge of the segment. The only exception that I 
have noticed is in the case of some individuals of variety /?, where the 
cirrus emerges not far from the middle of a margin. In all cases, 
however, the cirrus and its bulb extend from the marginal opening 
inward and forward until its base reaches almost to the anterior edge of 
the segment at the median line. The cirrus is slender, smooth, and 
tapering. 

Anatomy of scolex. — I have not yet made a carefijl histological study 
of this species, but in endeavoring to settle some points in the anatomy 
of the mature segments I found it necessary to make thin sections of a 
few segments, and at the same time stained a scolex with carmine and 
cut it into transverse sections. 

^ The muscular walls of the contractile bulbs are of surprising thick- 
ness. The bulbs lie close together, the limiting membrane of one fusing 
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with that of the other at the point of contact. The inner cavity^ as 
shown in these sections, is very small, being, in fact, but little more than 
twice the diameter of the retractor muscle which it contains. The cav- 
ity instead of being central is really at one side. In each case it is at a 
side which adjoins one of the other bulbs, but so disposed that each of 
the four cavities lies at one of the partitions which separate the bulbs 
from each other. The thick wall of a bulb is composed of several, in 
some places as many as six or seven, alternating layers of muscular 
fibers, whose cut ends show that they run in alternating spiral di- 
rections from one end of the bulb to the other. The layers are rather 
thick, in some cases at least being equal to the diameters of a dozen 
fibers. The retractor mnsde, which is itself made up of a number of 
parallel fibers, is usually oblong or elliptical in section, but sometimes 
nearly circular. 

The following maximum dimensions show the proportions of these 
parts: 

mm. 

Diameter of the bnlb 0.158 

Diameter of inner cavity of bulb 0.039 

Diameter of retractor moscle 0.019 

Thickness of mnscnlar waU of bulb 0. Ill 

Sections made near the anterior end of the head reveal a very dense 
tissue throughout. They are divided into quadrants by two bands of 
transverse fibers which bisect each other at the center. Toward the 
outer edge these transverse fibers become indistinct amidst the denser 
tissue of the outer part of the head. In each of the quadrants thus 
formed one of the proboscis sheaths lies. The walls of the sheaths are 
made up for the most part of fine circular fibers. In some of the sec- 
tions the sheath, the proboscis, and tj^ retractor muscle of the latter 
could be plainly seen. The walls o^^^ proboscides are thicker than 
those of the sheaths, and like them are composed of circular fibers. 
The sheaths are accompanied on all sides, except that which is turned 
toward the central axis of the scolex, with strong longitudinal muscular 
fibers. 

Near each sheath on the inner side, or rather between each sheath 
and the point at which the transverse bands of fibers cross, there is an 
irregular circular cluster of granules. They indicate the presence of 
longitudinal vessels, of whose exact nature I am not certain. They are 
stained deeply by the carmine, and are quite different in appearance 
from the cut ends of longitudinal muscle fibers. Towards the base of 
the sheaths these vessels have a distinct limiting membrane. Their 
cross-sections, in the mean time, become somewhat circular. They now 
lie close to the proboscis-sheaths. They follow the proboscis-sheaths to 
the anterior ends of the bulbs, where they disappear. I am inclined to 
regard them as nervous vessels. 

In the sections behind the bulbs the tissues appear rather spongy, 
with longitudinal fibers interspersed. Towards the circumference there 
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is a predominance of circular fibers, which form an indistinct layer and 
in which a division presently takes place, the oater part and the gran- 
ular tissue which is outside of it sloughing off to form the collar. Part of 
the circular layer then goes to form the outer cuticular layer of the body 
and another part goes to form the inner cuticular layer of the collar. 
In sections made thi*ough the anterior part of the body, still within the 
collar, the latter now appears as a concentric circle of dense granular 
tissue with a few circular fibers. The tissues of the body proper are, 
first, a thin cuticular layer; then a thick layer of spongy tissue with 
irregular open spaces and a few longitudinal fibers interspersed; next 
a layer of longitudinal fibers, into which most of the longitudinal fibers 
of the neck are now collected.. This layer is about 0.027°»°» thick, and 
surrounds a central core which is about 0.324°"°^ long, from margin to 
margin, and 0.035™°» broad. 

Sections of longitudinal vessels lie at the marginal extremities of the 
central core. Of these there are three principal ones near each margin* 
Two of these, at each margin, have definite outlines; the other, at Least 
at first, is somewhat indefinite. In some sections they are oblong, the 
largest about 0.01™°* in diameter; in others they are nearly circular and 
as much as 0.016"™ in diameter. These longitudinal vessels appear first 
in sections immediately behind the contractile bulbs, before the inner 
core is differentiated. 

Anatomy of posterior segments. — In my former account of this species 
I stated that the female genital aperture is lateral. In this I was mis- 
taken, being misled by the median lateral aperture for the escape of 
ova. A few segments were stained and cut into thin sections. In them 
the vagina was traced from the ovary forward along the median line, 
where it lay as a small tube, with short sinuous curves, to the base of the 
cirrus bulb. It there turns abruptly towards the margin, and in some 
can be traced for a short distance behind the cirrus bulb. It very soon 
passes to the side of the bulb, and consequently in longitudinal sec- 
tions disappears from view. The cirrus emerges not exactly on the 
margin but a little way from the margin. The vagina, appears to open 
immediately beside the cirrus, between it and the margin, or, what is 
more probable, the vagina and cirrus have a common marginal cloaca. 
In some sections, which passed diagonally through the segment, the 
tube of the vagina was seen lying close beside the cirrus bulb and near 
its outer extremity. The cirrus, in these sections, is seen as a slender, 
convoluted tube lying in the elongated bulb. The vas deferens is a 
much convoluted tube, which lies in an irregular or pyriform mass in 
front of the ovary. It enters the base of the cirrus bulb near the an- 
terior edge of the segment. The ovary is centrally situated, about 
.36™™ broad and .16™™ long. In some of the sections it seemed to be 
made up of elliptical lobules, each containing a number of polygonal, 
often nucleated cells, each of the latter about .008™™ in diameter. 

In segments which did not contain ova the walls are quite muscular. 
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They consist of an outer layer of fine muscalar fibers crossing the lon- 
gitudinal fibers of an inner layer at ri^ht angles. Beneath this there is 
a fine granular layer, with a few longitudinal fibers. Some of the gran- 
ules of this layer are distinctly nucleated. In sections of some of the seg- 
ments there is a layer of longitudinal muscles in which the fibers are 
arranged in rather thick parallel fascicles. The interior of the imma- 
ture segments is, in great part, filled with the oval or elliptical sper- 
matic capsules; .03 to .OG''^"^ in diameter, and containing granular cells, 
some of which are nucleated, from .025 to .005™™ in diameter. 

Sections of ripe segments show the entire segment to be filled with 
ova, with the exception of a small space in the center, which is occu- 
pied by the remnant of the ovary, and one of the anterior corners into 
which the cirrus bulb is crowded. The ova are yellowish in color, with 
unstained granular contents, measuring about .014™™ in diameter, and 
for the most part with an extremely irregularly collapsed membranous 
shell. Some ova were found near the margin in which the shells were 
entire, and were then seen to be very thin and delicate and separated 
by a clear space from the granular interior. These measured from 
.028™™ to .038™™ in diameter, and the granular contents .022™™ in diam- 
eter. 

The ova occur in these segments in enormous numbers. They fill 
the segment to its extreme outer margins. The division between the 
mass of ova of two adjacent segments was found to be reduced to a thin 
partition .008™™ thick. The marginal walls of the segments were re- 
duced to about the same thickness. 

&YNDESMOBOTHBITJM Dicsing. 

This genus is characterized by Diesing as followsi Body articulate 
tseniaeform ; neck tubular, rounded at the base ; head tetragonal, with 
four terminal prominent bothria attached to head by posterior margin, 
cruciformly disposed, oval, slightly convex, joined with each other at 
the base by a membrane ; proboscides four, filiform, armed, each one 
running through a bothrium (pedicel) excurrent at apex, long, re- 
tractile in the neck. Genital apertures marginal (t). In intestines of 
marine fishes of tropical America. 

Syndesmobothrium filicoll€j sp nov, 

[Plate XV. Figs. 2-4. J 

A single specimen belonging to the genus Syndesmobothriuniy without 
mature segment, the neck attached to a linear oblong body (blastocyst) 
and with the proboscides retracted was found in the spiral valve of a 
sting ray (Trygon centrura) in August, 1884, at Wood's Holl, Massachu- 
setts. 

This description is necessarily so meager that I have hesitated to 
bestow a specific name on the specimen which furnishes the data for it. 



Digitized by VjOOQ IC 



862 REPORT OP COMMISSIONER OP FISH AND FISHERIES. [144] 

The head is tetragonal transverse, crnciform. Bothria four, subcircu- 
lar, convex, cap-shaped, each the termination of a short cylindrical 
pedicel. They are arranged in a cruciform manner, but also somewhat 
in pairs and capable of being directed either forward or backward in. 
pairs. Proboscides very long and slender, each one running through 
a pedicel and emerging at the apex, apparently beside the bothrium 
proper. Neck very long and slender, cylindricid, enlarging slightly at 
the contractile bulbs and rounded at the base, tapering to a point, where 
it is connected with the body (blastocyst) ; proboscis-sheaths spiral, con- 
tractile bulbs linear oblong ; hooklets long and slender, falcate ; blasto- 
cyst linear oblong, a little longer than the head and neck. 

Dimensions of alcoholic specimen, somewhat flattened: Length of 
head and neck, 4.60™™; length of blastocyst, 5.25™™; diameter, 0.76™™ ; 
breadth of head, about 0.60™™ ; diameter of bothrium, 0.12™™ ; diameter 
of pedicel, 0,14™™ ; diameter of neck, 0.14 to 0.30™™ at contractile bulbs ; 
length of proboscides about 3™™ ; length of contractile bulbs, 0.84™™ ; 
breadth, 0.08™™. 

The proboscides were retracted but the hooks could be seen through 
the transparent neck. At the base of the proboscides they were about 
0.032™™ in length ; near the middle of the proboscides they were 0.06™™ 
long, with basal supports as much £(s 0.03™™ wide. The hooks appear to 
be of pretty uniform shape; being long, slender, recurved, falcate, with 
rather broad basal supports. 

I have met with encysted forms similar to this in various species of 
the Teleostei such as Pomatomus saltatrixj Cybium regale, etc. One 
from the Spanish mackerel {Cybium regale) was described by me in the 
American Naturalist for February, 1887, under the name of a larval 
TetrarhyncTiobothrium. 

Family Y.— T^NI^D^. 
TetrckcotyleidcB Diesing. 

Parat^nia, gen. nov. 

Body tseniaeform, articulate. Head subglobose, with four small op- 
posite, sessile bothria. Terminal os and sixteen protractile tentacular 
proboscides. Genital apertures marginal. 

This form appears to be related to the genus Tcenia, The tentacular 
proboscides are probably homologues of the proboscis of avian TcenioBdw. 

43 Paratcenia medusiaj* sp. nov. 

[Plate XV, Figs. 5-9.] 

Head somewhat globose but variable according to state of contrac- 
tion, wider than strobile. Bothria four, small, sometimes papilli- 

* The reference of this species to the Tcenicedw is provisional. Certain strnctiiral 
peculiarities suggest the propriety of referring it to the Tetrahothriidw near Echenei- 
hothrium. 
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form. Circular os at apex of head from which sixteen soft tentacle- 
like proboscides may be protruded. Neck none. First segment short ; 
succeeding segments often moniliform, then lengthened ; last segments 
four or five times as long as broad, loosely attached to each other. 
Genital apertures marginal ; cirrus echinate, ova numerous with thin 
membranous shell. Strobile small, so far as observed not exceeding 

Habitat — Trygon centruraj spiral valve, August 1, 3, and 10, 1887. 
Wood's Holl, Massachusetts. 

During the month of July and August, 1887, 1 made careful and 
painstaking search for entozoa in the sting ray {Trygon centrura). On 
three dififerent occasions, in the course of these examinations,^I found 
a few small cestods in the spiral valve which I at first took to be frag- 
ments or immature forms of some of the various species of the Tetra- 
bothriidcB which I found at the same time in most of these hosts. On 
one occasion, however, I examined a sting ray which yielded no entozoa 
except these small forms, a very minute Rhynchobothrium and a few 
cysts from the stomach wall. When these small cestods were exam- 
ined, while they were yet alive, they showed no signs of activity in the 
sea-water in which they had been placed, and as the short chains of 
segments all exhibited a tendency to fall to pieces readily, the idea 
was naturally suggested that they were Tetrabothriidce which had been 
introduced into the ray in a mature condition along with their proper 
host and had succeeded in resisting the action of the digestive fluids 
of the ray for a while, but were now succumbing to the influence of 
their uncongenial surroundings. 

On account of the number of larger and more attractive new species 
that were collected at the same time, these very small and apparently 
unpromising forms were given but a superficial examination at first. I 
found, however, that they possessed four bothria or acetabula and a ter- 
minal opening at the apex of the head. It was only after the specimens 
had lain for some time in alcohol and I had leisure to study them carefully 
that their true nature was revealed. One is tempted, when doing syste- 
matic work on any group, to pronounce each new form that meets his 
eyes the most remarkable of all. I have become accustomed to having 
my first notions, with regard to these soft-bodied forms, rudely shaken 
by more careful subsequent study,, but I think I have never encountered 
any forms of entozoa that have proved to be so difterent from first con- 
ceptions as these have done. 

In the first place the worms are quite small. The longest living 
specimen that was measured was less than 5"^™. They must grow 
somewhat longer than this, however, as an alcoholic specimen has been 
found which measured 6™°^. The chains of joints that remain attached 
to the heads of alcoholic specimens are few of them as much as 2°*™ in 
length. The head is of various shapes. When the tentacular probos- 
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cides are retracted it is usaally globular, often truncated at the apex. 
Again it may be elongated glandiform or pyriform on account of a con- 
striction behind the bothria. 

The bothria, four in number, are opposite and of varied appearance. 
In some cases they are sessile and difficult to see, in others they are 
elevated on low papillae. The latter usually stand at right angles to 
the axis of the body, although in cases where the proboscides are re- 
tracted, they are sometimes directed forward. In one case they were 
so arranged as to give to the head a decidedly cuboidal shape. In this 
case the diameter of the head was .36™™, the outside diameter of a tubu- 
lar bothrium was .08"™, the inside diameter .04™™. Seen from the front 
the bothria made the four corners of a square. The bothria are some- 
times on the anterior part of the head, this of conrse only when the 
proboscides are retracted, sometimes about the middle. 

The most remarkable changes take place in the head when the ten- 
tacular proboscides are protruded in whole or in part ; these proboscides 
are sixteen in number ; among the lot of thirty specimens, more or less, 
there were fortunately four or five which had the proboscides protruded, 
and of this number two at least in which they were fully protruded so 
as to form a terminal rosette-like cluster, made by the sixteen radiating 
tentacular-like proboscides. It is probable that these organs can be ex- 
tended farther than was indicated in the alcoholic specimens. In one 
specimen the head was .5™™ in length, including the terminal rosette? 
diameterof head behind bothria, .16™™ ; diameter of rosette, .34™™; length 
of bothrial papilla about .06™™ ; diameter of first segment .06™™. 

Only a few of the more frequent shapes which these scolices assume 
have been mentioned, but enough have been alluded to which, together 
with the sketches, should make future identifications reasonably cer- 
tain. It is to be hoped that the polymorphous character of the head of 
this species may not be made the occasion of multiplying species un- 
necessarily. 

An illustration is here afiforded of the importanceof preserving every 
specimen, and of not neglecting what may appear to be unimportant 
fragments. It is certainly possible to have obtained one-half of the 
specimens of this species that are in my collection without finding any 
that show the real structure of the head . 

The proboscides are soft, tentacle-like, slender when fully extended . 
they are probably extended by evagination, q.lthough of this fact I am 
not yet certain ; when all are fully extended they are found to be exactly 
sixteen in number, and form a terminal crown or rosette; in this con- 
dition they resemble the expanded tentacles of a sea-anemone. Some- 
times only a few of these tentacles are protruded, and in one instance 
a single tentacle arose from the apex of the head and was surrounded 
closely by the four bothria ; if found by itself it would have been a puz- 
zle indeed and might have furnished the type of a new species. The 
longest tentacle that was observed measured .2™™ in length, and was 
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.02°^™ in diameter at base. When the tentacles are retracted, the head 
is terminated by a circular opening; the sheath or cavity in which the 
retracted tentacles lie sometimes extends to, and sometimes beyond, the 
bothria ; at other times it is wholly in front of th.e bothria, in which 
cases the anterior part. of the head is prolonged; in one case the length 
of the head was .34"" and the depth of the sheath .18"". 

The largest alcoholic specimen yielded the following measurements : 
Length, 6"" ; length of head, .28""; diameter of head, .23"" ; diameter 
of first segment, .12""; length of last segment, 1.8""; breadth, .22"". 
The length of the head in a living specimen was .48"", length of stro- 
bile 4.8°^. In most of the specimens the first distinct segments begin 
immediately behind the head. In some, however, there is a slight ob- 
scaration of the first segments on account of differences of contraction. 
In the latter cases the first segments have the appearance of a short 
neck and are broader than in those cases where the first segments are 
distinct. 

In the measurement of ten alcoholic specimens the maximum length 
of head was .6"", minimum .22"", average .314""; maximum breadth 
3gmm^ minimum .24"", average .276"". The average length of first seg- 
ment in these specimens was .038"", maximum .04"", minimum .02"", 
while in three of the specimens they were obscure. The average breadth 
of the first segment was .09"", maximum .16"", minimum .06""." 

Usually the first two or three segments are quite short and crowded 
together, while these are succeeded by a few rounded segments which 
impart to that part of the strobile a moniliform appearance. The suc- 
ceeding segments increase in length rapidly, are distinctly separated 
from each other, and become detached easily. Very often there is a 
distinct constriction near the anterior end, with a corresponding swell- 
ing in the middle. The posterior mature segments are much elongated. 
In one specimen the last two proglottides, which are filled with ova, are 
together almost as long as the remainder of the strobile. The shape of 
the mature segments is quite characteristic. They are elongated, arcu- 
ate, of nearly uniform breadth throughout, except at a point near the 
anterior end, where they are narrowed by a neck-like constriction. 
They are rounded, blunt, and slightly swollen at each extremity. Ova 
fill the interior completely, with the exception of the cirrus and its 
bulb, the only part of the genitalia that persists in the mature segments, 
to within .28"" of the anterior end, where the uterine cavity stops 
abruptly, being limited by a transverse partition. The interior of the 
segment is, indeed, converted into a sac for containing ova. The an- 
terior end of the mature segment in front of the transverse partition 
appears to be composed of the muscular walls alone. It probably re- 
tains some contractile power, aniserves as a kind of locomotive organ 
for the free proglottis. 

The ova consist of globular masses of granules or nuclei, surrounded 
by a thin transparent envelope, which is sometimes collapsed and irregu- 
H- Mis. 133 65 
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lar in outline. The diameter of the granular or nuclear masses ranges 
from .02 to .027°*™, that of the entire ovum from .03 to .05°^. In one 
case, in a stained segment, there were observed among these granular 
masses with the transparent envelope a small cluster of amber colored 
collapsed shells of ova about .036 and .022°*°* in the two diameters. 

The cirrus was invaginated in every case, but could be plainly seen 
through the walls of the segment when the latter were rendered trans- 
parent in glycerine. The retracted cirrus is pyriform in shape, the 
inner end is the larger, directed anteriorly and a little toward one of the 
lateral sides. It is very thickly beset with fine bristles. It measured 
.094"°* in length, and .05™" in diameter, narrowing to i02™°* near the 
external aperture. The external opening of the cirrus is near the 
margin, about the middle of the segment. In the posterior mature seg- 
ments, which were apparently slightly distorted, the genital aperture 
was situated from the margin a distance equal to one-fourth the breadth 
of the segments. 

The ovaries are elongated, glandular, paired organs lying near the 
posterior end of the segment, one on each side of the median line. The 
vagina appears to open beside the cirrus on its posterior side. This 
fact, however, requires further verification. In segments which pre- 
cede the mature ova bearing segments the retracted cirrus was seen 
to lie nearly transverse to the axis, inclined a little forward at the inner 
end, and equal in length to about three-fifths of the segments. 

The testes are represented by a few globular or oval bodies lying 
along the middle line from the front end of the ovaries to the anterior 
end of the segment. These range in diameter from .055°*°* in some 
specimens to over .08°*'° in others. One of the largest of these oval tes- 
ticles measured .086 and .047°*°* in its two diameters. In those segments 
in which the testes are best developed the ovaries are scarcely at all de- 
veloped. Furthermore, the transition from segments with large testi- 
cles and incipient ovaries, to those in which the interior is completely 
filled with ova, is quite abrupt. 

The exceeding smallness of this anomalous worm has doubtless caused 
it to be overlooked heretofore, while the extreme variability of the head 
might easily lead collectors to regard it as simply fragmental remains 
of other and larger cestods with which the sting ray abounds. 
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PLATE I. 
Diboikrium restiforme, ep. nov. 

Fig. 1. Adult strobile, from life, X Ih 

Fig. 2. Lateral view of head, from life, x 4|. 

Fig. 3. Another view of head, from life, x 3. 

Fig. 4. Marginal view of head, showing continuation of fossa into beginning of 
lateral groove, from life, X 3. 

Fig. 5. Head and anterior part of body, from alcoholic specimen, X 9. 

Fig. 6. Outline of mature segments, showing position of uterine aperture, x 12. 

Fig. 7. Outline of same, showing opposite side of strobile with genital aperture, 
X 12. 

Fig. 8. Posterior segments with ova, from alcoholic specimen, X 30. 

Fig. 9~16. Outline of transverse sections of head, each magnified about 24 diame- 
ters. Fig. 9, section near apex ; Figs. 10-12, sections between apex and 
middle ; Fig. 13, about middle of head ; Figs. 14 and 15, between middle 
and base ; Fig. 16, at base of head behind fosses. The lateral grooves 
appear at the margins of the sections. 
All figures made by Margaret B, Linton. 
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PLATE II. 

Dibothrium punctatum Rad. 

Fig. 1. Lateral view of head and first segments, from life, X 27. 

Fio. 2, Marginal view of same, from life, X 27. 

Fio. 3. Lateral view of head, alcoholic specimen made transparent in oil of cloves 

X22. 
Fig. 4. Posterior part of strobile, showing characteristic grouping of segments, X 6. 

Dibothrium microcephalum Rud. 

Fig. 5. Var. a, marginal view of head and first segments^ from alcoholic specimen, 
X24. 

Fig. 6. Posterior end of strobile of same, x 15. 

Fig. 7. Var. /?. Marginal view of head and first segments, from alcoholic specimen, 
X24. 

Fig. 8. Outline of posterior segments of same, X 4. 

Fig. 9. The same enlarged, showing ova, x 15. 

Fig. 10. Transverse sections near middle of body ; a, ovary ; 6, vas deferens ; o, testes ; 
d, cirrus bulb and cirrus; e, layer of longitudinal muscle fascicles; /, 
ova, X 33. 

Fig. 11. Collapsed ova, x about 200. 

Fig. l*i-18. Transverse sections of head, X 24; Fig. 12, near apex, showing cut ends 
of longitudinal muscles with a few transverse muscles ; the beginnings 
of fossae are indicated by crescent-shaped clear spaces with their con- 
vexities turned toward each other; Fig. 13, transverse muscles more 
numerous, crossing each other at right angles, anterior ends of lateral 
fossaB clearly outlined ; Fig. 14, sections near anterior end of head, behind 
apical cushion ; Fig. 15, section near middle of head; Fig. 16, section 
towards base of bothria; Fig. 17, section near base of head, bothria no 
longer united with head ; Fig. 18, section through first segment ; an outer 
concentric ring is beginning to separate from the inner core to form the 
posterior salient border of the segment. 
All figures made by Margaret B. Linton. 
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PLATE III. 
Dibothrium plioatum Bad. 

Fig. 1. Mafcnre strobile after lying for a abort time in sea water, from life, X li. 
Fio. 2. Toung speoimen found wholly inclosed in a cyst-like cavity of the recti nal 

wall, from life, X 4. 
Fig. 3. Lateral view of bead of same, X 4. 
Pig. 4. Posterior segments of adalt strobile, from alcoholic specimen, X 10. The 

sketch was made from a segment made transparent in oil of cloves, a, cir- 

ms and cirras bulb. The relatively large ova are plainly seen through 

the transparent walls of the segment. 
Fig. 5. Ovam, alcoholic, X aboat 200. 
Pig. G. Longitudinal section through the postero-median part of the strobile; a, a, 

cirrus bulbs in marginal prolongations ; (> longitudinal muscles; o, ova ; 

df granular masses, presumably testes, x 15. 

Dibothrium rugoaum Bud. 

Fig. 7. Longitudinal section through ripe segments; a, fascicles of longitudinal 
muscles; ft, 5, partitions separating adjacent segments; c, ova filling 
the interior of the segments; d, shred of connective tissue; other similar 
shreds are shown lying among the ova, X 21. 

Fig. 8. Transverse section of a ripe segment ; a, lateral aperture ; (, 5, layer of fas- 
cicled longitudinal muscles ; c, shred of connective tissue extending into 
the interior of the segment which is filled with ova. 

Fig. 9. Transverse section of antero-median segment, near the point where the ova 
first appears ; a, position of cirrus and its bulb ; (, vas deferens ; c, c, 
layer of fascicled longitudinal muscles. 

Fig. 10. Ova, alcoholic, X 200. 

Anthobothrium laciniaium, sp. nov. 

Fig. 11. Yat, fllicolle, head and neck from life, X 34. 
Pig. 12. Yar. brevieolle, head and neck from life, x 38. 
Pig. 13. Var. filioolle, front view of head, compressed, from life, X 42. 
All the figures made by Margaret B. Linton. 
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PLATE IV. 

Anthohotkrium laciniatum, sp. nov. 

Fig. 1. Var. hrevioolle. Outline of strobile, from life, X 15. 

Fig. 2. Head of an alcoholic specimen with the thin faces of the bothrla protrading:. 

X30. 
Fig. 3. Outline of strobile, from life, an occasional form, X 6. 

Anthohotkrium pulvinaium sp. boy. 

Fig. 4. Hoad and part of neck, lateral view, from life, X 8. 

Fig. 4a. Part of face of bothrium of alcoholic specimen. 

Fig. 5. View of head from behind, showing pedicels and cushion-like bothria, from 
life, X 4. 

Fig. 6. Outline of posterior segments, from life, X 3. 

Fig. 7. Spines of cirrus, from life, X about 750. 

Fig. 8. Transverse section at base of head ; a, thick layer, composed for the most 
part of longitudinal muscles, not shown in sketch; &, layer of circular 
fibers ; o, c, the two pairs of aquiferous vessels, X 54. 

Fig. 9. Transverse section a short distance back of head ; a, a, aquiferous vessels ; 
ft, &, lateral nerves ; c, c, part of connective tissue fibers seen in the sec- 
tion. 
Figure 2 by the author, all others by Margaret B. Linton. 



Digitized by VjOOQ IC 



Plate IV. 




^i/9 




Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



876 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [1583 



PLATE V. 
Anthohothrium pulvinaium, gen. et 8p« nor. 

Fio. 1. Diagrammatio Hketch of transverse section of head and pedicels of bothria ; 
a, central nervous mass ; h 6, nerve masses of pedicels ; c, o, commissnres 
connecting central mass with masses of pedicels ; d, d, nerves from nerve 
masses of pedicel to bothria ; e, transverse ranscles. Only a small part 
of the musculature is shown ; //, aquiferous vessels, X 40. 

Fig. 2. Anatomy of mature segment as revealed in longitudinal section ; a, vas def- 
erens ; h h, ovaries ; o, shell gland ; d, vagina ; e, longitudinal muscles ; 
/, cirrus, X 14. 

Bhinehothrium flexile, gen. et sp. nov. 

Fiq. 3. Strobile, outline from life, details of last two segments filled in from alco- 
holic specimen, X 22. 

Fig. 4. Head and neck of same, from life, X 45. 

Fig. 5. Disposition of aquiferous vessels in neck and bases of pedicels, from life, 
compressed and greatly enlarged. 

Bhinehothrium cancellatum, sp. nov. 

Fig. 6. Head and neck, from life, X 36. 

Fig. 7. Diagram of bothrium showing arrangement of loculi, X 45. 
Fig. 8. Side view of single bothrium auvi its pedicel, outline from life, X 36. 
Fig. 1, by the author, all others by Margaret B. Linton. 
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PLATE VI. 

Bhinehothrium longiooUej Bp. nov. 

Fig. 1. Strobile, from life, x 18. 

Fig. 2. Head and neck of same, X 36. 

Fig. 3. Diagram of bothrium showing plan of loculi, X 56. 

Fig. 4. Side view of botbriam with its pedicel, from life, X 30. 

Phyllohoihrium foliatnm, sp. nov. 

Fig. 5. Head and neck, lateral view, from life, x ^. In this sketch the aqaiferoas 
vessels in the neck and bothria, the spiral fascicles of mascles iu the 
neck and pedicels and the reticulated faces of the bothria are shown. 
Fig. 6. Strobile, outline from life, x 3. 

Fig. 7. Marginal view of head and neck, outline from life, x 12. 
Fig. 8. Posterior segments, from life, X 12. 
Fig. 9. Strobile, from alcoholic specimen, nsnal form. 
Fig. 10. Strobile with attenuated neck, from alcoholic specimen. 
All the figures made by Margaret B. Linton. 
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PLATE Vir. 

Anthobothrium gradle, gen. et sp. nov. 

Fig. 1. Head and neck of living specimen, X about 50. 

Fig. 2. Head and neck of same individaal in alcohol, x abont 50. 

Orygmatohothrium angustum Lt. 

Fig. 3. Outline of head and neck, from life, X 21. 

CrpasobothHum laciniatum Lt., var. longicolU, 

Fig. 4. Outline of strobUe, from life, X 8. 

Calliohothrium e8$hr%chtii Van Ben. 

Fig. 5. Head of living specimen, x 20. 

Fig. 6. Bothrium with edges appressed, from life, X 20. 

Fig. 7. Posterior segment, from life, X 30. 

Fig. h. Ovum undergoing segmentation, from life, X about 115. 

Fig. 9. Another ovum, with granular stellate interior, also undergoing segmentation, 

from life. 
Fig. 10. Outline of mature segment with ova issuing from the margin, from life. 
Fig. 11. Outline of strobile, from alcoholic specimen, X 12. 
Fig. 12. Hooks of a single bothrium, with part of the musoulatore, X 200. 
All the figures made by Margaret B. Linton. 
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PLATE VIII. 

Aoanthobothrium paulumf sp. nov. 

Fio. 1. Outline of strobile, from life, X 15. 

Fig. 2. Head of same at rest, X 24. 

Fig. 3. Same with one'pair of bothria thrust forward, X 27. 

Fig. 4. Head of alcoholic specimen, x 40. 

Fig. 5. Hooks of a sins^le bothrium with a part of the musculature, X about 200. 

Fig. 6. Posterior scf^ment with everted cirmS| from alcoholic specimen, X 27. 

Fig. 7. Cirrus, X about 200. 

Plntyhothrium cervinum, gen. et pp. nov. 

Fig. 8. Head and neck of living specimen after it had lain in sea-water an hour or 

more. The head was very flat and thin, and semi-transpareut, X 5H. 
Fig. 9. Posterior segmonts, in glycerine, X 40. 
Fig. 10. Set of hooks belonging to a single bothrium, X about 200. 
All the figures made by Margaret B. Linton. 
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PLATE IX. 

Platybothrium cervinum, gen. et sp. nov. 

Fig. 1. Oatliae-of living strobile, >^ 12. 

Lecanicephalum peltatumf gen. et sp. nov. 

Fig. 2. Outline of living strobile, X 27. ^ 

Fig. 3. Top view of head of same, x 27. 

Fig. 4. Posterior segments of same, compressed, X 27. 

Tylocephalum pinguey gen. et sp. nov. ^ 

Fig. 5. Oatline of living specimen, x 3. 

Fig. 6. Head and neck of living specimen, x 18. 

Fig. 7. Outline of posterior segments, x 24. 

Fig. 8. Head and neck of same individnal, when made transparent in oil of 

cloves, X 24. 
Fig. 9. Outline of same, showing posterior part of head at its junction with the 
neck, X 24. 
All the fignres made by Margaret B. Linton. 
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PLATE X. 
DUeocephalufh, pileaiumy gen. et sp. nov. 

Fig. 1 . Var. a. Head and neck, from life, x 9. 

Fig. 2. Var. /3, Head and neck of living specimen, X 9. 

Fig. 3. Another view of the same, X 0. 

Fig. 4. Outline of median segments, from life, x 6. 

Fig. 5. Outline of posterior segments, from life, var. or, x 6. 

Fig. 6. Outline of section through head, x 38. 

Fig. 7. Section of mature segment, x about 8 ; a, a, ovaries ; &, bj nterine cavities with 
clusters of ova; h', &', nterine cavities without ova; o, vagina; d, base 
of invaginated cirrus ; c, e, convolutions of the vas deferens ; /,/, testes. 

Bhifnchobothrium hulbifer Lt. 

Fig. 8. Free proglottis, from life, x 15 ; a, bulb of cirms partly protruding "from 
margin of segment ; &, vagina, near its exterior opening; o, enlargement 
of vagina into a receptaculum seminis ; <2, d, vessels of the water vascular 
system ; e, e, spermatic capsules of testes ; /, cirrus bulb with vas deferens 
entering the anterior part of the inner extremity; ^, g, ova: h, posterior 
coiiH of vas deferens. , 

Fig. 9. Cirms of same everted with escaping spermatozoa, from life. 
All figures made by Margaret B. Linton. 
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PLATE XI. 

Bkynehobothrium hulbtfer Lt. 

Fig. 1. One view of proboscis, from young specimen, X aboat 400. 
Fig. 2. Principal forms of larger booklets, X about 400. 

NoTB.— For additional flgares of this Hpecies see IT. S. Flab CommiaBion ^port for 
1886, p. 508, Plate v. Figs. 17 and 18, nnder R, tenuieoUe. 

Bhynchobothrium iumidulumf sp. dot. 

Fig. 3. Strobile, from life, X 15. 

Fig. 4. Lateral view of bead of same, botbria directed forward, from life. 

Fig. 5. Top of bead of same, from life ; tbe botbria are not usually so strongly emar- 

ginate in alcobolic specimens. 
Fig. 6. Lateral view of bead at rest ; from life. 
Fig. 7. Proboscis, at base, x about 400. 
Fig. 8. One view of proboscis about the middle, X about 400. 
. Fig. 9. Another view of proboscis near tbe middle, X about 400. « 

Fig. 10. Embryo(t), from life, X about 200. 
Fig. 11. Embryo(f), from alcobolic specimen, x about 200. 

Bhynohohoihrium hispidum, sp. no v. 

Fig. 12. Strobile, outline from life, some of tbe details supplied from alcobolic spec- 
imen, X 45. 
Fig. 13. Strobile, from life, X 30. 

Fig. 14. Outline of head, botbria directed forward ; from life. 
Fig. 15. One view of proboscis, middle, X about 400. 
Fig. 16. Another view, near middle, X about 400. 
Fig. 17. Mature segment, from alcobolic specimen, x 27. 

Bhynchobothrium hngispine, sp. nov. 

Fig. 18. Heid and neck, from alcobolic specimen, X 27. 
Fig. 19. One view of proboscis, X about 400. 
Fig. 20. Another view of proboscis, X about 400. 
All tbe figures made l^y Margaret B« Linton. 
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PLATE XII. 

Bhynohohothrium tenuispine, sp. nov. 

Fig. 1. ProboBciSy near apexy x aboat900. 
Fig. 2. Tamid base of proboscis, X about 900. 

Ehynchohothrium hetero»pine,Bp, nov. 

Fig. .3. Head and neck, from alcoholic specimen, x 27. 

Fig. 4. Principal forms of booklets, highly ma^ified. 

Fig. 5. Portion of proboscis, x about 400. 

Fig. 6. Posterior segment, from alcoholic specimen, X 4i ; a, hilam left by separa- 
tion of this from the preceding segment ; &, the characteristic notch form- 
ingathe marginal genital aperture. 

Rhynchohothrium imparispinef sp. nov. 

Fig. 7. Head and neck, from alcoholic specimen, X 15. 
Fig. 8. Proboscis near middle, X about 200. 
Fig. 9. Proboscis near apex, x about 200. 

Bhynchobothrium wagtneriy sp. nov. 

Fig. 10. Strobile, outline from life, details of last segment filled in from alcoholic 

specimen, x 18. 
Fig. 11. Base of proboscis, showing the arrangement and relative sizes of the basal 

hooks and the single large hook. The latter lies on the outer side of the 

proboscis as shown in Fig. 10, X about 400. 
Fig. 12. Proboscis near apex, x about 400. 
All the figures made by Margaret B. Linton. 
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PLATE XIII. 

Mhjfnehohothrium lamentaceum Diesing. 

Fig. 1. Head and neck, from life, x 4^. 
Fig. 2. Fragment of strobile, from life, X 4^. 
Fig. 3. Part of proboscis, X about 200. 

Rhynchohothrium longioorne, sp. noy. 

FiO. 4. Head and neck, from alcoholic specimens, X 12. 

Fig. 5. Posterior segments, from alcoholic specimens, X 4^. 

Fig. 6. Tamid base of proboscis, x about 200. 

Fig. 7. Middle of proboscis, X about 200. 

Fig. 8. Proboscis near apex, x about 200. 

Otohothnum orenacolle, gen. et sp. nov. 

Fig. 9. Strobile, outline from life, details of last segment supplied from alcoholic 

specimen^ X 30. 
Fig. 10. Lateral view of head, from life, bothria appressed in front, x 54. 
Fig. 11. Another view, from life, bothria separated in front, X 54. 
Fig. 12. Otosac, retracted and forming a ciliated pit, from alcoholic specimen, X 

200. 
Fig. 13. Otosac, everted and forming a ciliated papilla. 
Fig. 14. Proboscis near base, x about 900. The small booklets are not always easily 

seen. 
Fig. 15. Proboscis, usual appearance, x about 900. 
All the figures made by Margaret B. Linton. 
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PLATE XIV. 

Otobothrium crenaoolle, gen. et sp. nov. 

Fio. 1. Outline of strobile, ftom life, X 8. 

Fig. 2. Ontline of a more slender strobile, from life, x 10. 

Fig. 3. Proglottis, from alcoholic specimen, X 18 ; a, a, ovaries. 

Fig. 4. Proglottis, the central portion tumid on account of an aggregation of ova; 

the size of the latter is somewhat exaggerated in the sketch ; from an 

alcoholic specimen, X 12. 

Tetrarhynohus Umue, sp. nov. 

Fig. ^ Outline of strobile, from life, x 21. 
Fig. 6. Proboscis, X about 400. 

Tetrarhynchus robustum, sp. nov. 

Fig. 7. Head and neck, from life, x 36. 

Fig. 8. Proboscis, x about 400. 

Fig. 9. Posterior segments with ova, from life, X 24. 

Tetrarhynchus biaulcatum Lt. 

Fig. 10. Outline of section through base of bothria, X 24; a, a, sulci separating the 
bothria of the lateral pairs from each other; 6, 6, marginal spaces separ- 
ating the pairs of bothria ; c, the four contractile bulbs of the probos- 
cides ; for an enlarged sketch of one of these sections see Fig. 12. 

Fig. 11. Outline of section through the tubular neck and contractile bulbs, X 24. 

Fig. 12. Transverse section through a contractile bulb, X about 200: a, interior I 
cavity which in life is filled j?ith a fluid containing a few refractile 
granules, the function of the fluid, when compressed, being to evert the 
proboscis ; 5, section of retractor muscle ; o, section of muscular wall of i 
the bulb, showing the alternating layers of diagonal muscles. 
All the figures made by Margaret B. Linton, 
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PI^TE XV. 

Tetrarhynohus hiauloatum Lt. 

Fig. 1. Portion of pyloric division of the stomach of Carchariaa obsourus with the para- 
sites attached to the mucous membrane, in some cases two or more 
scolices are buried in a common pit, X Ih 

Syndesmohothfium filicolUf sp. nov. 

Fig. 2. Sketch of alcoholic specimen, x 15. The specimen is immature and the pos- 
terior part a is evidently a blastocyst from which the anterior part or 
scolex has been everted. 

Fig. 3.. Hooks, the smaller ones from the base, the larger from the middle of a pro- 
boscis, X 200. 

Fig. 4. View of top of head, from alcoholic specimen, X 50. 

ParatoBuia medusiay gen. et sp. nov. 

Fig. 5. Strobile; outline from living specimen; details of anatomy supplied from alco- 
holic specimen, X 15. The last two segments are filled with ova. The 
tentacular proboscides were everted after the specimen had been placed 
in alcohol. 

Fig. 6. Outline of strobile, from alcoholic specimen, the tentacular proboscides re- 
tracted, X 18 ; a, terminal os into which the proboscides are retracted. 

Fig. 7. Outline of strobile with three of the tentacular proboscides protruding, from 
alcoholic specimen, x IB. 

Fig. 8. Top of head, all the tentacular proboscides extended, making a terminal 
rosette, or sixteen-rayed crown, from alcoholic specimen, X 200. 

Fig. 9. Side view of head showing tentacular proboscides and two of the bothria, 
from alcoholic specimen, X 200. 
Figures 6, 7, 8, and 9, by the author, the others by Margaret B. Linton. 
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